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NATI ONAL AERONAUTI CS AND SPACE ADM NI STRATI ON
EXECUTI ON PHASE
PRQJECT PLAN
FOR
GEOSTATI ONARY OPERATI ONAL
ENVI RONVENTAL SATELLI TES
( GOES- N PQ)

FORWARD

Thi s Execution Phase Project Plan is the Goddard Space Fli ght
Center (GSFC) Plan for the Geostationary Operational
Envi ronmental Satellites (GOES-N through Q Project. This

Project Plan is issued in conpliance with NASA Procedures and
Gui del ines (NPG) -7120. 5.

It is the responsibility of the GSFC GCES Project Manager to
keep this project plan up-to-date by tinely revisions as
subst anti ve changes occur.
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EXECUTI ON PHASE
PRQJECT PLAN
FOR
GEOSTATI ONARY OPERATI ONAL
ENVI RONVENTAL SATELLI TES
( GOES- N PQ)

1.0 | NTRODUCTI ON

1.1 | DENTI FI CATI ON

Ceostationary Operational Environnmental Satellites NO PQ is
the Project title designated by the National Aeronautics and
Space Adm nistration (NASA) Headquarters and Goddard Space
Fl i ght Center (GSFC) which provides for the procurenent,

| aunch, and activation/evaluation of the GOES satellites.
This effort is being funded under Uni que Project Nunber
(UPN) 616-4.

1.2 BACKGROUND

NASA and the National Cceanic and At nospheric Adm nistration
(NQAA) of the Departnment of Commerce (DOC) are involved in a
joint effort, which allows for the continuation of the GOES
System as descri bed in Appendi x A

Over the past 35 years, environnmental service agencies have
stated a need for near continuous, tinely, high quality
observations of the Earth and its environnent. |In 1961 an
i nteragency plan for a National Operational Meteorol ogical
Satellite System (NOVSS) was submtted to the President.
The plan recommended that a geostationary satellite be added
to the operational systemto neet these needs when

t echnol ogy and resources becone available. The satellites
bei ng procured are | ogical extensions for the programthat
was started in 1974 with the launch of the Synchronous

Met eorol ogi cal Satellite (SM5-A).

The office within the DOC agency responsi bl e for managi ng
this programis NOAA. Wthin NOAA responsibility for the
program has been del egated to the System Acquisition Ofice
(SAO). Consistent with the plan described above, NASA and
NCAA are actively engaged in a cooperative programto
continue the GOES systemw th the | aunch of the GOES- NO PQ
satellites.



NASA's GSFC is responsible for the procurenent, devel opnent,
and verification testing of the spacecraft, instrunents, and
uni que ground equi prent.

NCOAA is responsible for the in-orbit operation of the system
i ncluding determ ning the need for satellite repl acenent.

NASA and NOAA are jointly involved in the design,

devel opnment, installation, and integration of the ground
systemthat is needed to acquire, handle, process, and
di ssem nate the data fromthe sensors on the GOES- NO PQ
satellites.

1.3 SUMVARY

The GOES systemis designed to acquire and di ssem nate
environmental data froma near-equatorial Earth orbit at
geostationary altitude. This includes making the
measurenents of the Earth’ s atnosphere, its surface, cloud
cover and the solar and geosynchronous space environnent.
Maj or functions of the GOES systemare to support the

| mager, Sounder, Solar X-Ray |Inmager, and SEM i nstrunents.

Q her functions of the GOES systemare to: (1) Support a
collection of terrestrial and oceanographic Data Collection
Platforms (DCP's); (2) Relay Wat her Facsimle (WEFAX) and
i magi ng and soundi ng data between earth termnals; (3) Relay
t he Emergency Manager’'s Weat her Information (EMAN)
broadcast; and (4) Provide rapid detection of distress
messages from Energency Locator Transmtters (ELT s).



2.0 OBJECTI VES

2.1 PROGRAM OBJECTI VES

The GOES- NO PQ Program objectives are as foll ows:

a) Provi de environnental data that will be used to produce
routi ne nmeteorol ogi cal anal yses and forecasts

b) Mai ntain continuity of services to the user agencies

c) Provi de environnental data that can be used to expand
know edge of nesoscal e and synoptic scale storm
devel opnment and provide data that may be used to help
in forecasting these severe weat her events

d) Contribute to the devel opnent of donestic and
international in-situ environmental warning services
and enhancenents of basic environnental services

e) Provide for the reception of early energency distress
signals to aid the Search and Rescue Satellite A ded
Tracki ng ( SARSAT) operation

f) | mprove the capability for forecasting and providing
real -time warning of solar disturbances

g) Provi de data that may be used to extend know edge and
under st andi ng of the atnosphere and its processes
(e.g., by viewing the evolution and notion of storns
and ot her atnospheric phenonena) in order to inprove
short/l ong-term weat her forecasts

2.2 PROJECT OBJECTI VES

The objective of the GOES NO PQ Project is to procure
devel op, test, launch and activate GOES-NO PQ satellites
t hat nmeet NOAA requirenents.

2.3 M SSI ON OBJECTI VES
The primary objectives of the GOES m ssion are to:

a) Mai ntai n conti nuous service froma GOES system t hat
nmeets the renpte sensing requirenments as specified by
NOAA; that is, to provide for continuous observations
of the Earth and its atnosphere froma geosynchronous
orbit

b) Provide a satellite and Spacecraft Support G ound
System (SSGS) designed to permt acquisition and
di ssem nation of: 1) Imaging data, 2) Soundi ng data
i ndependent of the Imaging data and 3) Space
Envi ronment Monitor (SEM data

c) Provide a satellite platformsuitable for supporting
the imagi ng requirenents of the Sol ar X-Ray | mager
(SXI)



d) Provide for reception and relay of data from ground
based Data Collection Platforns (DCP) to the NOAA
Command and Data Acquisition (CDA) ground station

e) Provide for continuous relay of weather facsimle
(WEFAX) and other data to small users, independent of
all other functions

f) Permt relay of distress signals fromaircraft or
marine vessels to the Search and Rescue ground stations
of the SARSAT

g) Provi de a spacecraft capability for permtting data
transm ssion via the EMAN

h) Provi de spacecraft resources to allow for an instrunent
of opportunity to be accommobdated w t hout major
spacecraft redesign

2.4 LEVEL 1 PERFORVANCE REQUI REMENTS

2.4.1 Gener al

The Level 1 performance requirenents for the GOES- NO PQ
project are conpiled and identified below The requirenents
were prepared by updating the GOES-1/ M performance

requi renents that are described in the GOES-1/M Proj ect
Plan. These requirenents serve as the baseline for
derivation of |ower |evel performance requirenents.

These Level 1 requirenents are controlled by NOAA. For
those issues that require Level 1 decisions, the procedures
defined in the GOES-NO PQ Program Configuration Contro

Pl an, S-415-CM 01 (415-PG 1410.1.1) will be used.

2.4.2 Syst em Requi r enent

The GOES-NO PQ satellites shall be designed to provide an
econom cal and stable platformfor the instrunments to be
used in maki ng nmeasurenments of the earth’s atnosphere, its
surface, cloud cover and el ectromagnetic environnent.

2.4.2.1 System El enent s

The system el ements consisting of the flight segnent, |aunch
ground segnent, and the on-orbit ground segnent are
descri bed bel ow.

2.4.2.1.1 Flight Segnent

The flight segment will include the spacecraft bus, its
support subsystens, the operational instrunments, and the
propul si on subsystem The propul sion subsystemis required
to transfer the satellite fromthe geostationary transfer
orbit toits final station in geostationary orbit, and to



mai ntai n station keeping during the in-orbit lifetinme of the
satellite.

2.4.2.1.2 Launch G ound Segnent

The spacecraft contractor will provide for the ground
network required for |aunch support functions.

2.4.2.1.3 On-Obit Gound Segnent (Provided by NOAA)

The on-orbit ground segnent will consist of the:

a) NCAA Satellite Operations Control (SOCC) facility

b) NCAA Command and Data Acquisition (CDA)

c) Back-up CDA station for supporting spacecraft
oper ati ons

d) NCAA Central Data and Distribution Facility for data
processi ng and di ssem nation

e) NCAA Space Environnent Center (SEC) for processing and
distribution of data fromthe SEMinstrunments and the
SXI | mager instrunent.

2.4.3 GOES-I1 /M Interface Conpatibility

The spacecraft interfaces to the foll ow ng data users shal
remai n conpatible with the existing GOES-1/M system

a) Data Col |l ection

b) Search and Rescue

c) GOES Vari abl e For mat ( GVAR)

2.4. 4 Si mul t aneous | mager and Sounder Operation

| magi ng and soundi ng data product services shall be provided
t hroughout the twenty-four hour day. |ndependence of
functions is required so that imagi ng and soundi ng may be
acconplished in an essentially parallel, sinultaneous node.

2.4.5 | mmger Performance Requirenents

2.4.5.1 General

The | magi ng channel requirenments shall be as described in
Table 6.1.13-3.

2.4.5.2 Data Tineliness

The GOES- NO PQ design should minimze conflict between
synoptic and nmesoscal e users of data. |Inmaging the Earth
with each of the five Imager channels (within 60 degrees of
great circle arc of the sub-point) in 20 mnutes or |ess
shall be required. Wen full Earth imges, as defined
above, are not required, it shall be practical to obtain
data fromlimted geographic areas at an equivalent |ine



rate (i.e., 50 degrees North to 25 degrees North in 4-5
mnutes). Earth location data for each i mage shall be
avai lable to the end product user within 3 m nutes of
initiation of inmage data acquisition.

2.4.6 Sounder Performance Requirenents

2.4.6.1 Sounder Channel Requirenents

The central wavenunber, bandw dth, and noi se equi val ent

radi ance of each soundi ng channel shall be as specified in
Table 6.1.14-1. The paraneters shall apply to the overal

el ectro-optical system configuration operating under nom nal
environmental conditions. The Sounder shall be a discrete
stepping line-scan instrunent designed to nmeasure scene

radi ation in 19 channels.

2.4.6.2 Atnospheric Sounding

The Sounder capability shall provide data that will be used
by NOAA to determ ne the vertical tenperature of the

at nosphere fromthe Earth’s surface to the stratosphere and
nmoi sture vapor content profile fromthe surface to near the
t r opopause.

2.4.7 | mage Navi gation and Regi stration

2.4.7.11mager Earth Location Requirenments

Navi gation accuracy of the GOES-NO PQ i nagery shoul d provide
a capability to neasure cloud displacenents between two
successi ve i mages obtained 30 m nutes apart to an accuracy
of two to three neters per second. This requires a
capability to co-register centroids of the field of view
during the separation periods described bel ow.

Table 2.4.7-1 |mager Franme-to-Frane Registration

Separation Period Regi strati on Requirenent
15 m nutes 28 irad
90 m nutes 42 irad
24 hours 112 irad

2.4.7.2 Il mager Channel -to-Channel Co-registration

At any scan |l ocation, the relative positions of the
centroids of the visible and infrared imagi ng channel

| GFOV's shall be within a circle of 28 irad radi us under
ei ther dynamc (active scan) or static conditions (scan
st opped).




2.4.7.3 Sounder |INR Requirenents

The Sounder frane-to-frame registration requirenents shal
be as descri bed bel ow.

Table 2.4.7-1 Sounder Frane-to-Frane Registration

Separation Period Regi strati on Requirenent
90 mi nutes 84 irad
24 hours 224 irad
2.4.8 Space Environnment Monitor

2.4.8.1 General

The Space Environnent Mnitor (SEM shall provide the
ability to nonitor nmagnetic fields, assess solar x-ray flux
and sense energetic particles.

2.4.8. 2 Magnet onet er

The magnetoneter shall consist of redundant biaxial flux-
gate sensor elenents with associated single string signal
processing electronics. Data transmtted fromthe
spacecraft shall allow the real-tine determ nation of the
magni tude and direction of the anbient field in an Earth-
referenced coordi nate system

2.4.8.3 Sol ar X-Ray Sensor

Two X-Ray channels are required to observe solar fluxes in
the 0.05 to 0.4 nmand the 0.1 to 0.8 nm bands respectively.
At | east five EUV channels are required to observe sol ar
fluxes in the 10-125 nm range.

2.4.8.4 Energetic Particle Sensors

2.4.8.4.1 Energetic Proton, Electron, and Al pha Detector

An Energetic Proton, Electron, and Al pha Detector (EPEAD)
sensor shall be provided that has a sol ar proton nmeasurenent
range between 0.8-500 MeV, and al pha particle neasurenent
range between 3.2-400 MeV. The instrunent shall provide

el ectron flux neasurenents in the energy range from 30 KeV
to greater than 4 MV.

2.4.8.4.2 Magnetospheric Particle Sensors

A Magnet ospheric El ectron Detector (MAGED) shall be provided
to nmeasure electron flux in the energy range from30 to 600
MeV. A Magnetospheric Proton Detector shall also be




provided to nmeasure proton flux in the energy range from 80
KeV to 800 KeV.

2.4.8.5 High Energy Proton and Al pha Detect or

The Hi gh Energy Proton and Al pha Detector (HEPAD) instrunent
shal | be capabl e of perform ng neasurenents of the proton
flux above 350 MeV and of the al pha particle flux above 640
Mev/ nucl eon.

2.4.8.6 Solar X-Ray | nmager

The Sol ar X-Ray I mager (SXI) instrunent shall be designed
for a mnimumin-orbit |life time of 3 years, with a goal of
5 years of on-orbit operation after an on-orbit storage
period of up to 2 years.

The instrunment shall be designed to provide i mages of the
solar corona in the soft X-Ray to far ultra-violet region
(0.6 to 6 nm of the el ectromagnetic spectrum

2.4.9 Comruni cati ons System

2.4.9.1 General

The satellite comuni cations system shall be capabl e of
provi ding the data product services that are described
bel ow.

2.4.9.2 Data Collection System

The Data Col | ecti on System (DCS) shall be capabl e of
interrogating platfornms and receiving data fromthese or
ot her appropriate non-interrogatable platforns.
Characteristics of this system such as platform capacity,
RF frequency and bandw dth, and data rate, shall be
unchanged fromthat of the current generation GOES-I1/M
satellites. The intent here is to nmake the change in
satellites essentially transparent to the data collection
comunity. The DCS features that are to be retained from
the GOES-1/M project with no changes are 1) DCP

I nterrogation Characteristics and 2) DCP Report
Characteristics.

2.4.9.3 Search and Rescue System

The satellite shall provide a Search and Rescue (SAR)
transponder system The up-link frequency band shall be
bet ween 406. 000 to 406.100 nHz. The down-Ilink frequency
shal |l be at 1544.500 ntHz.



2.4.9.4 \WEFAX Data Transm ssi on Service

The WEFAX system shall be upgraded fromthe GOES-1/M anal og
format to a digital format.

2.4.9.5 Energency Managers Weat her I nformation Network

A spacecraft S-Band data link shall be provided to permt
transm ssion of | owresolution i mages and ot her weat her
information for the Emergency Managers Weat her Information
Net wor k (EMW N) .

2.4.10 Power Subsystem

The power subsystem solar array and battery shall provide
sufficient energy to support any operating node continuously
during any 24-hour day.

2.4.11 Satellite Qperations

2.4.11.1 Satellite Lifetine

The satellite lifetine shall be designed to provide 5

cunmul ative years of on-orbit lifetime plus 2 cunul ative
years of on-orbit storage, followng terrestrial storage for
up to 5 years.

2.4.11. 2 Spacecraft Obit

The operational |ocations for the GOES-NO PQ satellites
shall nomnally be at 75 +/- 0.5 degrees west |ongitude for
GCES East and 135 +/- 0.5 degrees West |ongitude for GOES
West. The orbit inclination is specified to be +/- 0.5
degr ees.

2.4.12 Dat a Products

2.4.12.1 Data Production

Production of all operational data products required for
satellite post-launch checkout and NOAA routi ne operations
is the responsibility of NOAA

2.4.12.2 Data Archiving and D ssem nation

NCAA has the responsibility to process, analyze,

di ssem nate, and archive all operational data. These data
are made avail able to NASA researchers and others for

pur poses of research and environnmental applications. The
GSFC GCES Project Ofice does not have functional
responsibility for reducing and anal yzi ng data for
presentation to the scientific comunity.

NCAA' s Central Data and Distribution Facility (CDDF) at the
World Weat her Building in Canp Springs, Maryland and the



Space Environnent Center (SEC) in Boul der, Col orado wll
di ssem nate the dat a.



3.0 CUSTOVER DEFI NI TI ON

The custonmer for the GOES Satellites and data products is
the National Oceanic and At nospheric Adm ni stration (NOAA)
that is an organization within the Departnent of Commerce
(DOC). Wthin NOAA, responsibility for the program has been
del egated to the Systens Acquisition Ofice (SAO. The
specific organi zations within NOAA that share an interest in
the GOES Program are indicated bel ow

a) Systens Acquisition Ofice (SAO
b) Nat i onal Environnmental Satellite, Data, and Information
Service (NESD S):

- Ofice of Satellite Operations (0OSO
- Ofice of System Devel opnent (OSD)
- Ofice of Research and Applications (ORA)
- Ofice of Satellite Data Processing and
Di stribution (OSDPD)
c) Nat i onal Weat her Service (NW5)
d) Space Environnment Center (SEC)

The follow ng activities are perfornmed in order to ensure
custoner coordination and invol venent in the GOES Program

a) A NOAA |iaison office is co-located within the GOES
Program O fice where they have daily contact wth key
proj ect personnel

b) Personnel fromthe SAO and NESDI S routinely attend the
GOES Project Status Reviews with the spacecraft
contractor and GFE instrunent contractors. This forum
is an opportunity for the custoner to express their
vViews on project status, issues, problens, or concerns

c) Mont hly nmeetings are held between the GOES Program
O fice and key personnel fromthe SAO and NESDI S to
di scuss nutual concerns and/or issues



4.0 PROGRAM AUTHORI TY

Lead Center - Goddard Space Flight Center
GPMC - NASA Headquarters Program Managenent Counci l
Program Manager - M. Martin Davis / GSFC



5.0 MANAGEMENT

5.1 ORGANI ZATI ONAL RESPONSI BI LI TI ES

The NASA managenent responsibilities and procedures for the
GOES- NO PQ Project are in accordance with NASA policy and
gui dance. The division of responsibilities between NASA and
NCAA wi I I be in accordance wi th NOAA- NASA Basi c Agreenent of
1998 and t he GCES specific Menorandum of Agreenent descri bed
i n Appendi x A

5.2 PROGRAM MANAGEMENT AND CORGANI ZATI ON

NASA Headquarters has del egated program managenment
responsibility to the Goddard Space Flight Center. The NASA
organi zation chart is included as figure 5.2-1. Wthin
GSFC, the Flight Projects Directorate has responsibility for
the GOES Program The GSFC organi zation chart is shown in
figure 5.2-2

The GOES Program has full responsibility for the successful
i npl ementation of two NOAA projects, GOES-1/M and GCES-

NO PQ  The program manager and his deputies nmanage both
projects, rather than having a separate project manager for
each project. To the extent practicable, the technical and
admnistrative staffs of the two projects are separate and
distinct. The Programis responsible for the spacecraft,
instrunments, |aunch services and ground system The

organi zation chart for the GOES Programis given in Figure
5.2-3

The Kennedy Space Center (KSC) is responsible for providing
insight into the contractor provided | aunch services as
descri bed in Appendi x C.
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5.2.1 Pr ogr am Manager

The Program Manager is responsible for the performance of
all necessary functions to ensure the total managenent of
the Program In particular, he/she is responsible for the
pl anni ng and eval uati on; systens safety; systens tests;
configuration managenent; systens integration, tests,
reliability, and quality assurance; spacecraft conpatibility
with the | aunch vehicle; integrity of the spacecraft to neet
m ssion requirenents; scheduling; health and safety;
budgetary and fi nanci al planning; technical nonitoring of
contracts; life-cycle logistics cost, and project reporting.
The Program Manager has full authority to carry out these
functions, subject to limtations established by the GSFC
Director. The Program Manager is also the Project Mnager,
and di scharges his/her responsibilities with the assi stance
and support of individuals and organi zations assigned either
admnistratively or functionally to the project managenent
or gani zati on.

5.2.2 Deputy Program Manager

The Deputy Program Manager (DPM is responsible to the
Program Manager, and is an integral nenber of the managenent
team He/she supports the Program Manager in directing al
phases of the Project, and has project-w de responsibility
for personnel managenent and pl anni ng, and eval uating al
Project activities on a day-to-day basis. He/she provides
techni cal managenent to the teamof technically skilled
specialists and their supporting personnel in order to neet
cost and schedule commtnents. In the absence of the
Program Manager, the DPM assunes full responsibility for

pr ogram managenent .

5.2.3 Deputy Program Manager/ Resour ces

The Deputy Program Manager/ Resources (DPMR) is responsible
to the Program Manager, and is an integral nenber of the
managenent team He/she contributes business managenent
expertise to the establishnment of technical program
objectives and is responsible for the application of

busi ness, financial managenent, and perfornmance nmeasurenent
techni ques to the acconplishnment of those objectives. The
DPM R supervises a team of specialists in the areas of

fi nance, budget, perfornmance neasurenent, scheduli ng,
pricing, configuration managenent, etc., and is responsible
for the application of sound business techniques to the
acconpl i shnent of Project objectives. 1In the absence of the
Program Manager and DPM the DPM R acts for the Program
Manager .



5.2.4 Syst ens Manager

The Systens Manager is responsible for optim zing al
systens aspects of the flight and ground segnents. He/she
i's responsible for devel oping the systens design of the
flight segnent and for ensuring that it is conpatible with
the scientific instrunents, |aunch vehicle, comrunications
system ground segnent, reliability objectives, and end
products. He/she establishes interface constraints and
requi renments for subsystens, resolves interface and system
| evel performance questions and probl ens. He/she reviews
performance data and neasurenents throughout the project to
ensure that flight and ground segnments neet stated

requi renents and objectives. Specifically, the Systens
Manager has review and sign-off responsibilities for al
maj or system| evel functional performance and design
specifications; he/she perforns risk assessnents and

eval uates design margi ns and adequaci es; reviews all nmajor
test plans and procedures; conpares predicted and act ual
performance of the system reports routinely to the Project
Manager on the status of system engineering activities;
serves as chairperson for major failure review commttees,
and advi ses the Project Manager as to major (critical)
aspects of his assignnment. He/she is responsible for
suggesting the use of new techni cal approaches to the
project after having determ ned the risk invol ved.

5.2.5 Cbservat ory Manager

The Qbservatory Manager marshals and directs the efforts of
a team of governnent, contractor and industry specialists to
identify observatory requirenents, in devel opi ng subsystens
and systens capable of fully neeting those requirenents, and
in denonstrating that the spacecraft/observatory and its
conponents neet its functional performance goals in the

| aunch and space environnments. He/she ensures that the
facilities, tools, fixtures, test equi pnment and ADP hardware
and software required in the fabrication, assenbly,
integration, and test of the subsystens and of the
spacecraft/observatory are procured or devel oped and are
avai |l abl e at the appropriate tines and places. The
Qbservatory Manager is responsible for planning and managi ng
t hese tasks so that they are conpl eted on schedul e and
within the avail able resources. He/she is the Contracting
O ficer's Technical Representative (COTR) for the spacecraft
contract.

The Observatory Manager also interfaces wth the KSC | ead
person for insight into | aunch services.



5.2.6 | nstrunment Systens Manager

| nstrunent Systens Manager is responsible for close |iaison
and nonitoring of the instrunent devel opnent or other types
of payl oad hardware devel opnent bei ng perforned by ot her
GSFC directorates or outside GSFC, such as universities and
contractors. He/she nust ensure through coordination and
techni cal review of the payl oad designs that the instrunents
or payl oad hardware neet the technical performance, cost and
schedul e paraneters for the basic m ssion requirenents.

He/ she is responsi ble for coordinating the spacecraft

bus/ payl oad interfaces and for providing the related ground
support equi pnent, and for assuring that scientific

al gorithm devel opnent, in conjunction with the Project
Scientist, is conpleted in a tinmely manner.

5.2.7 Project Scientist

The Project Scientist provides scientific guidance to the
Project and is the enbodi nent of the scientific objectives
of the Project. He/she is responsible for assuring the
sati sfactory acconplishnent of the scientific objectives of
the mssion. He/she is an integral part of the project
managenent team acting as a bridge between the project and
the science conmmunity. As such, he/she is consulted on al
deci sions and processes that in any way affect science

obj ectives, including systemtrade decisions, budget
deci si ons, schedul e decisions, etc. He/she reviews the

i npl enmentation of the project to ensure that the total
systemis consistent with the overall scientific objectives.
He/ she provides | eadership in assuring that the scientific
data are effectively used and the scientific results of the
m ssion are produced expeditiously. The Project Scientist
eval uates all scientific requirenents placed on the project
and provides scientific guidance to the Project Minager and
others involved in the program The Project Scientist is
responsi ble for preparing the Project Science Plan that
delineates the scientific portion to the project including
instrunments, data products, scientific investigation, and
interface with the science comunity.

The Project Scientist further ensures that feedback is
provided to the NASA Program O fice through offici al
channel s of GSFC with assessnment of m ssion success as set
forth in the Project Plan.

5.2.8 Proj ect Support Manager

The Project Support Manager is a nenber of the business
support teamreporting to the DPM R  He/she is responsible



for scheduling, configuration managenent, nmanpower anal ysis,
property managenent and control, and other general
adm ni strative and overall Project planning activities.

5.2.9 Proj ect Financial Mnager

The Project Financial Manager is a nenber of the business
support team and reports to the DPM R He is responsible
for the application of sound financial managenent principles
in the areas of cost control, perfornmance neasurenent,
financi al anal ysis, budget preparation and execution, and
pricing.

5.2.10 Proj ect Procurenment Manager

The Project Procurenent Manager, fromthe Managenent
Qperations Directorate, is responsible for all procurenent
functions of the Project, including planning, directing,
coordi nating, and evaluating all Project procurenent
activities in accordance with NASA authoritative guidelines,
and for coordinating these activities with the DPMR

5.2.11 Systens Assurance Manager

The Systens Assurance Manager (SAM, fromthe Ofice of
Systens Safety and M ssion Assurance (OSSMR), is responsible
for coordination of and followup on all the flight
assurance disciplines for the project to ensure that the
flight elements wll neet intended perfornmance objectives.
These disciplines include reliability, design review,

qual ity assurance, system safety, and testing.

5.3 RESI DENT OFFI CES

Resident offices will be established at HSC and ITT to
assi st in the managenent of those activities. The resident
offices will consist of a manager, clerical support,

engi neering support, and a quality engineer.

5.4 NCGAA LI Al SON OFFI CE ACTIVITY

The NOAA Technical Liaison Ofice at GSFC consists of a
smal | resident staff to serve as the principle interface
with the GOES Project on a day-to-day basis. They report
directly to the NOAA GOES Systens Acquisition Manager. The
NOAA Acqui sition Manager works closely with the NOAA GCES
Program Manager on all technical and budget issues. The
Acqui sition Manager is the primary point of contact between
NASA and NOAA and is the only individual authorized to
provide direction to NASA



5.5 CONFI GURATI ON CONTROL BOARD

A Configuration Managenent plan for the GOES-NO PQ project
has been devel oped and is docunented in S-415-CM01. This
plan requires that all changes be reviewed in a systematic
manner to determne their validity and inpact on
performance, schedule and cost. It ensures that al
affected parties are cogni zant of the change and have a
voi ce in the decision nmaki ng process.

The Program Manager chairs the Configuration Control Board
(CCB) and has authority to approve any change whi ch does not
affect the level | requirenents or the interface to the NOAA
operated ground system Menbers of the NOAA System
Acquisition Ofice who are co-located wth the Project
represent NOAA on the board. dass | changes require
approval from NOAA prior to inplenentation. The NOAA
menbers of the board are responsible for coordinating the
review of the proposed change within the NOAA managenent
structure.



6.0 TECHNI CAL  SUMVARY
6.1 SPACECRAFT DESCRI PTI ON

6.1.1 System Descri ption

The GOES-NO PQ satellites are the new series of satellites
that will provide continuity of services that are presently
bei ng provided by the GOES-I/M satellites. This series of
spacecraft inprove on the current series through:

a) The use of Star Trackers inprove spacecraft pointing
knowl edge and stability

b) The change in the WEFAX data transm ssion service from an
analog format to a digital format

c) The addition of the Emergency Managers Wather | nformation
Net wor k ( EMW N)

d) The elimnation of the Solar Sail and boomto all ow col der
detector tenperatures to inprove performance

The maj or NOAA facilities that will be used to support the
GOES-NO PQ Program are the Satellite Operations Contro
Center (SOCC) at Suitland, Maryland; the Command and Dat a
Acqui sition (CDA) Station at Wallops, Virginia; and the
Space Environnent Center (SEC) at Boul der, Col orado.

The payl oads on the GOES-NO PQ satellites consist of: 1) The
five channel |mager Instrunent, 2) The 19 channel Sounder

| nstrunent, 3) The Space Environnment Mnitor (SEM

I nstrunents and 4) The various comruni cati ons data product
services. The major parts of the satellite that will permt
t he performance of these functions are the main body, the
sol ar array yoke assenbly and the solar array. The SXI w |
be integrated with two of the GOES satellites as an

addi tional payload instrunent.

The main body of the satellite contains the propul sion and
el ectroni c conponents and al so provides a stable platformon
whi ch the I mager and Sounder instrunments are nounted. Al
communi cations antennas, with the exception of the telenetry
and command antennas are hard-nounted on the earth-facing
panel for unobstructed earth coverage and maxi num al i gnnent
stability. The omi antennas are |ocated on the nadir (+2)
and the zenith (-Z) sides of the satellite to provide nearly
4-pi steradi an coverage for telenetry and conmand functi ons.
An unobstructed view of cold space is provided for the

| mrager and Sounder passive radiation coolers along the +Y
pitch axis of the satellite for best performance. A stable



magnetic field at the nagnetoneter sensor location is
ensured by the use of an 8.5-nmeter boom The magnet oneter
boomis tied directly to the stable main body structure to
m nimze any dynamc interaction with the instrunents that
are | ocated on the optical bench.

The solar array yoke assenbly consists of the yoke frane,
yoke equi pment panel, Instrunment Munting Panel (IM), and
the X-Ray Positioner (XRP) franme. The Sol ar X-Ray | nmager
(SXI'), X-Ray Sensor (XRS) and the Extreme UV Sensor (EWV)
are mounted on a North-South ginbaled platformthat is
attached to the yoke assenbly. The yoke will continuously
rotate about the spacecraft pitch axis to track the sun

The solar array panel is populated with dual -junction

gal lium arsenide solar cells and is optim zed to provide
anpl e power while stowed for the spinning transfer orbit and
when deployed in the on-orbit configuration. The N H2
battery capacity is sized to permt satellite operations

t hrough the eclipse peri ods.

The dry mass of the satellite is 1226.4 kg and the conbi ned
propellant mass and mass margin is 2053.6 kg. The satellite

separation mass fromthe Delta Il launch vehicle is 3280
kg.
The spacecraft in its stowed configuration is illustrated in

Figure 6.1.1-1.

The GOES spacecraft w il be | aunched from Launch Conpl ex 17B
at the Cape Canaveral Air Station using a Delta IIl |aunch
vehi cl e.
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6.1.2 Structure And Mechani sns Subsystem

6.1.2.1 Structure

The main structure assenblies consist of the payl oad nodul e
and the bus nodule. The payl oad nodul e structure supports

t he comruni cati ons equi pnment, the antenna hardwar e( except
for the aft ormmi antenna), the solar array, yoke and the
optical bench. The bus nodul e structure consists of the
propul si on subsystem support hardware, the bus panel and the
thrust cylinder. These structural assenblies are built-up
together, with a bolted interface between them Once the
structure is conplete, the assenblies are de-mated for
paral l el integration.

The yoke frame structure consists of 1.5-inch X 1.5-inch
graphite tubes bonded with gussets, and the equi pnent panel
is a l.5-inch thick alum num honeyconb core with graphite
face-sheets.

6.1.2. 2 Mechani sns

The spacecraft nechanisns include the Solar Array Drive
(SAD) wth an attached El ectrical Contact Ring Assenbly
(ECRA), depl oyabl e nagnet oneter boom the XRP gi nbal
assenbly, Liquid Apogee Motor (LAM thernmal shield and the
depl oyabl e optical port covers for the |Inmager and Sounder
optical ports.

6.1.3 Power Subsystem

The el ectrical power subsystem (EPS) generates, stores,
conditions, controls, and distributes the electrical power
required for all mssion nodes for the GOES- NO PQ
spacecraft. It consists of a solar array, battery,

i ntegrated power controller (1PC), bus power distribution
unit (BPDU), instrunment power distribution unit (IPDU), and
| oad switch unit.

The solar array stores energy and generates el ectrical power

when illum nated by the sun. The solar array is a
depl oyabl e single w ng panel, which is popul ated with dual
junction galliumarsenide solar cells. It is conprised of

109 solar circuits. The solar array’s major function is to
provi de spacecraft power, instrunment power, and battery
charge power when exposed to the sun

The GOES-NO PQ battery supplies spacecraft power and
i nstrunment power during eclipse mssion nodes. The battery
consists of twenty-four 123 Ahr nickel - hydrogen i ndependent



pressure vessel (IPV) cells. The cells are connected in
series and arranged as three 8-cell packs to optim ze the
dynam ¢ bal ance of the spacecraft.

The |1 PC perforns the power conditioning, battery charge
control, and battery discharge control functions for the
spacecraft. It consists of several nodul es stacked
together. There are five bus voltage controller (BVQO
nodul es which condition and regul ate the solar array and
battery voltages to provide a +53 V primary bus. Two
battery charge controllers provide the battery charge
control function. The +42 V and +30 V secondary bus

vol tages are provided through two +42 V | ow vol t age
converter (LVC) nodul es and one +30 LVC nodule. A master
nmodul e utilizes a central control anplifier (CCA) to produce
a common control signal for the operation of the bus voltage
controllers and battery charge controllers. Besides
containing the CCA, the master nodul e houses the bus bars,
telenetry and command interfaces, and current and voltage
sensors.

Power distribution to the instrunments and spacecraft
subsystens is acconplished through the power distribution
units (PDU s). The bus power distribution unit (BPDU)
distributes +30 V and +53 V fused power. It also senses
heater current and bus |oad current and provi des on/off
switching capability for heater |oads. The instrunment power
distribution unit distributes +30 V, +42 V, and +53 V fused
power. It also senses heater current and bus | oad current
and provides on/off switching capability of heaters.

The | oad switch unit provides |atching nechanical relays for
on/off switching capability for various |oads of the GFE
i nstruments.

6.1.4 Tel emetry And Command (T&C) Subsystem

The T&C subsystemis partitioned into a RF group and a
digital electronics group.

The RF group consists of the dual omi antennas and the
t ransponders.

The digital group consists of the Central Telenetry and
Command Units (CTCU), Renote Telenetry and Command Units
(RTCU), and squib driver unit (SDU)



The CTCU decrypts and decodes the up-Ilinked ground conmands
and multiplexes and formats the downlink telenetry into two
si mul t aneous downl i nked data streans: one for the DSN |ink,
and one for the CDA |ink.

The Multiuse-Data Link (MDL) data multiplexer within the
CTCU nmul ti plexes and formats the required data for

transm ssion via the MDL link. The CTCU distributes
spacecraft commands and gathers telenmetry fromthe RTCUs via
the bi-directional 1553 T&C dat a- bus

The squib driver unit (SDU) provides electrical power for
t he pyrotechnic rel ease devi ces.

6.1.5 Commruni cati ons Subsyst em

The comruni cati ons subsystem consi sts of the transponders,
antennas and the communi cations |inks that are provi ded on
the GOES satellites to provide the data services that are
summari zed bel ow.

a) Raw | mager and Sounder Sensor Data Link
The raw I mager and Sounder Sensor data is transmtted
to the CDA station by the spacecraft. The data is
processed at the CDA station by the SSGS equi pnment.

b) Processed Data Rel ay Link
The PDR link is used exclusively for relaying processed
i magi ng and soundi ng data. Once the raw i magi ng and
soundi ng data have been earth-located and calibrated by
the SSGS, they are up-linked to the GOES satellites
fromthe Wall ops ground station and then rel ayed by the
satellite to the data user comunity.

c) Search and Rescue
The SAR signals fromthe distress beacons are
transmtted to the satellite in the frequency band from
406 nHz to 406.1 nHz. The signals are received by the
satellite UHF antenna and are then anplified by a | ow
noi se anplifier. The output fromthe SAR receiver is
provided to the SAR transmtter, where the signal is
up-converted, anplified to approximately 4 watts, then
transmtted by the satellite to the ground station
where the alert signals are decoded and sent to the
M ssion Control Center.

d) Data Col | ection System



f)

9)

Over 12,000 Data Collection Platforms (DCP), in the
form of buoys and renote environnental nonitoring
stations, provide near real-tinme acquisition and rel ay
of environnental data for centralized distribution and
processing. The information is used to provide data to
devel op anal ysi s, warnings, and forecasts of

envi ronnent al events such as tsunam's, tropica

cycl ones, floods, river stage, soil condition, and snow
dept h.

The satellite DCS receives the incomng signal (e.g.,
relative frequency, time of occurrence and
environmental data) then retransmts these data to the
ground for processing. Conversely, the DCS can rel ay
an interrogation signal fromthe ground station to a
special class of the DCPs to turn the platformon at
specific times. However, nost present-day platforns
are self-tinmed.

Weat her Facsim | e Service

The Wal |l ops ground station re-transmts inmages and
nmet eorol ogi cal analysis to the user conmmunity through
t he WEFAX service. Data originates fromthe Nationa
Weat her Service and NOAA i mage processing facilities
and are provided for users appropriately configured
Wi th ground receiving stations.

Mul ti-Use Data Link

The Multi-use Data Link (MDL) transm ssion channel
shall multiplex the Imager servo error, Sounder servo
error, SXl data, |mager ADS, SXI ADS, and the nornma
tel emetry stream

Emer gency Managers Wat her | nformati on Network

The Energency Managers Weat her | nformati on Network
(EMNN) service transmts over 50,000 pages of text,

i mges, and graphics per day. There are over 10, 000
users in 35 countries that are being supported by EMAN
after going into service in June 1996. The service
does not require tel ephone lines and is capabl e of
transmtting data continuously that is sinple, reliable
and affordable. The information that the EMAN service
provi des includes priority weather information
concerni ng tornadoes and hurricanes, floods, severe
weat her and ot her information.



6.1.6 Propul si on Subsyst em

The Propul sion Subsystemis shown in Figure 6.1.6-1. Thi s
is a fully redundant liquid bi-propellant systemthat is
used for both orbit transfer and on-orbit operations.
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Figure 6.1.6-1 Propul sion Subsystem Bl ock D agram

Two 12.5 inch dianeter by 25 inch I ong cylindrical
pressurant tanks, (graphite/epoxy conposite overw apped
pressure vessels (COPVs) with alum numliners of 6061-T6
alloy), supply heliumfor propellant tank pressurization
during Liquid Apogee Motor (LAM firings. After conpletion



of the orbit transfer nmaneuvers, the pressurant tanks are
permanently isolated and the propellant tanks operate in a
bl owdown node for the remai nder of the m ssion.

Four 35 inch dianeter spherical 6Al -4V titani um propell ant
tanks contain the nitrogen tetroxide (N.O) and nononet hyl -
hydrazine (MVH). These tanks are |oaded wth 1,656 kg
(3,651 I b) of propellant (97% of their capacity) and
pressurized at 240 psia for launch. Each propellant tank
contains a stacked etched disc propell ant managenent device
(PMD) that provides gas free propellant for all propul sion
maneuvers with an expul sion efficiency of 99.7%

One 490-N (110 I bf) LAM provides the inpulse for orbit
raising to geo-stationary orbits (3 apogee burns & 4 perigee
burns). Twelve 9-N (2 Ibf) low thrust thrusters (LTT)
provi de a redundant capability for spacecraft spin up/spin
down, reorientation, NS maneuvers, E-W maneuvers, attitude
hol d, nmonment um managenent, station change and deorbit.

The Hi gh Pressure Panel Assenbly consists of the foll ow ng:

a) One high-pressure (0 to 5000 psia) transducer (PT7)
monitors the heliumtank pressure

b) Two parallel redundant, nornmally closed, squib valves
(SV1 & SV14) isolate the pressurant tanks fromthe
propel | ant tanks during ground processing and | aunch

c) One fill & drain valve (HFD2) allows testing of the
regul at or

d) One 10 mcron etched disc pneumatic filter (Fl) protects
the regulators fromparticul ate contam nation

e) Two series redundant pressure regulators reduce the
approxi mate 4200 psia heliumto 260 psia for propellant
tank pressurization

f) Four low pressure (0 to 400 psia) transducers (PT1l, PTZ2,
PT3 & PT4) nonitor the pressure in the propellant tanks

g) Four normally-cl osed squib val ves (SV3, SV5, SV15 & SV16)
i solate the fuel tanks fromthe oxidizer tanks during
ground processing and | aunch

h) Two series redundant check valves (CV1l & CV2) prevent
vapor mgration between the fuel tanks and oxidi zer tanks
during the orbit raising maneuvers

i) Three normal | y-open squib val ves (SV2, SV3 & SV5)
permanently isolate the heliumtanks, fuel tanks and
oxi di zer tanks after geo-stationary orbit is achieved

The Thrust Cylinder Assenbly consists of the foll ow ng:



a) Four 20 mcron etched disc propellant filters (F2, F3, F4
& F5) protect downstream | atch val ves and thruster val ves
fromparticul ate contam nation

b) Four fill & drain valves (FFD10, FFD12, OFD9 & OFD 11)
provide a neans to |oad the fuel (MVH) and the oxidizer
(NeQy) in the propellant tanks

c) Four fill & drain valves (FFD6, FFD8, OFD5 & OFD7) provide
a means to pressurize the propellant tanks for |aunch

d) Two fill & drain valves (FFD4 & OFD3) provide a neans to
test the regul ator

e) Four latch valves (LV1, LV2, LV3 & LV4) provide a neans to
i solate the propellant tanks fromthe thrusters

The twelve LTT thrusters are | ocated on the four corner
posts (NE, NW SE & SW of the spacecraft. |n addition,
three fill & drain valves (HFD1l, OFD13, & OFD14) are |ocated
on the SE corner post. HFDLl is used to pressurize the

Hel i um pressurant tank. OFD13 and FFD14 are used to conduct
| eak and functional tests on the thrusters.

The LAMis located in the center of the axial (Zenith)
spacecraft face. Two normally open squib valves (SV7 & SV8)
provide a neans to permanently isolate the LAM after geo-
stationary orbit is achieved. Two 25-m cron secondary
propellant filters (F6 & F7) provide additional particulate
contam nation protection for the LAM single seat val ves.

6.1.7 Ther mal Subsyst em

Thermal regul ation of the spacecraft is acconplished through
a conbi nati on of heat pipes, nmulti-layer insulation,

radi ators, and automatic heater control. The heat pipes for
t he GOES spacecraft are flight proven and are manufactured
by HSC or Swal es Aerospace from an al um num extrusion with
ammonia as the working fluid. Al of the heaters are
software controlled all ow ng ground commands to reconfigure
the heater set points to optim ze conponent therm

envi ronments over the entire m ssion.

An optical bench will help to elimnate the effects of
spacecraft thermal distortion on the |Imager and Sounder
instrunments and the attitude control sensors. The optical
bench design includes kinematic nmounts for attachnent to the
spacecraft and flexure nounts for attachnent of the
instrunments to the optical bench.



Low absor ptance thermal control mrrors are silvered ceria-
doped mcro-sheet with an indiumtin oxide (1 TO outer |ayer
to prevent ESD. The mrrors are grounded to the structure
with a conductive carbon-1oaded bonding materi al.

The -Y side of the spacecraft is the primary radiator
surface. Wen the spacecraft is on-orbit, heat fromthe
internal units is transferred to this radiator by radiation,
conduction, and the heat pipes. The system of heat pipes,
mul ti-layer insulation (M), radiators, and comrandabl e
heat ers provi de conpl etely autononous thermal control system
(TCS) operation. All heater circuits and heat pipes are
fully redundant; no conponent will exceed its operational
tenperature limt should any one heater or any heat pipe
fail.

The I mager and Sounder sensor optical ports will be covered
during launch and transfer orbit. The covers provide
protection fromparticul ate contam nation during |aunch, and
reduce instrument heat |loss during the transfer orbit. The
cover release device is nmechanically and electrically

r edundant .

During the transfer orbit, the solar array covers the main
radi ator restricting heat rejection to maintain the un-
powered units within their survival limts while m nimzing
heat er power requirenents.

All of the thernostatic heaters are software controlled

t hrough the ACE all owm ng ground conmands to reconfigure
heater set points to optim ze conponent thermal environnents
over the entire m ssion.

6.1.8 Attitude Control Subsystem (ACS)

The Attitude Control Subsystem (ACS) includes a zero
momentum stellar inertial control systemwth the attitude
sensors | ocated next to the Imager and Sounder on a
thermal ly stable optical bench.

The ACS architecture consists of both transfer orbit and on-
orbit attitude sensors and actuators, which are centrally
coordinated by the Attitude Control Electronics (ACE). The
ACE contains the dedicated on-board third-generation M L-
STD- 1750A m cr opr ocessor.

Primary software functions include attitude control,
thruster operation, and solar array stepping. Additionally,



t he ACE aut ononously handl es routine spacecraft maintenance
such as battery charge managenent, heater control, nonmentum
managenent, and fault detection and correction.

On-orbit attitude control is achieved by operating four
Honeywel | reaction wheels operated in a zero-nonmentum
configuration that have 4 for 3 redundancy, Ball Aerospace
star trackers that have 3 for 2 redundancy, and an
internally redundant Litton Hem spherical Inertial Reference
Unit (HHRU) for attitude determnation. Slit-type sun
sensors and piezoelectric earth sensors provide attitude
references for the spin node during transfer orbit
operations. Accel eroneters neasure thruster inpulse during
on-orbit maneuvers for support of accurate inmage notion
conpensation (I MC) uploads. The ACE supports an anal og and
digital interface to the Imager and Sounder which supplies
mrror steering and dynam c notion conpensation signals.
Thrusters and tank | atch valves are operated directly by the
ACE in support of maneuvers and nonment um managenent.

The system i ncl udes an on-board safehold nbode which is

desi gned to autononously keep the spacecraft and payload in
a safe condition in the event of an anomaly. This system
can be overridden by ground comand.

6.1.9 | mage Navigation and Regi stration (INR)

The INR system on the GOES-NO PQ satellites provides

i nproved performance with respect to the GOES-I/Msatellites
by providing a nore stable, accurate base for instrunent
pointing. Pointing drifts are controlled by co-locating the
| mager and Sounder Instrunments with the star trackers and
gyros on a thermally stable optical bench that is

ki nematically nmounted to the spacecraft to de-couple it from
spacecraft thermal distortions. The stellar inertial system
provides a precise attitude reference that is inherently
insensitive to diurnal and seasonal events. The opti cal
bench mai ntains co-alignment of the instrunments and the
attitude sensors. The lowpointing drift achieved is

crucial to registering successive imge franes and w ||
enabl e accurate navigation with m ni num use of short span
attitude adjustnents (SSAAs). The stellar inertial system
conbi ned with on-board delta-vel ocity nmeasurenent

capability, also provides rapid recovery fromattitude
transients foll om ng maneuvers.



The maj or conponents of the INR system are the | nmager and
Sounder Instrunents, the satellite ACS and the ground based
SSGS.

6.1.10 Dynam c I nteraction Measurenent Subsystem

Speci al purpose hardware consisting of Angul ar D spl acenent
Sensors (ADS) on the satellite will permt the neasurenent
of dynam c interaction between noving nechani sns on the
spacecraft. The ADS data from | ocations near the |Imager and
SXI Instrunents will be transmtted fromthe satellite on
the MDL |ink. The | nmager/ Sounder servo error data wll also
be provided on the MDL link for use as a diagnostic tool.

6.1.11 Space Environnent Monitoring System

The SEM system consists of a set of instrunments designed to
provide nonitoring of the in situ magnetic field and charged
particle environnment at synchronous orbit as well as real-
tinme renote sensing of solar activity at X-ray and extrene
ultravi ol et wavel engths. The SEM i nstrunent conpl enent

i ncludes a three-axis vector magnetoneter, a suite of
energetic particle detectors, and a whole (solar) disc X-ray
and EUWV radiation nonitor. These are all provided by the
prime spacecraft contractor as contractor furnished

equi prent (CFE). In addition, a Solar X-ray Imager (SXl) is
provi ded as Governnent furnished equi pment (GFE) to be
accommodat ed by the spacecraft. The SXI will provide inmages
of the sun in one of several X-ray spectral bands,

sel ect abl e by ground conmmand.

6.1.11.1 Vector Magnetoneter

The triaxial fluxgate magnet oneter neasures three orthogonal
conponents of the varying anbient magnetic field with an
accuracy of + 1 nanoTesla (nT). Redundant instrunents are
accommodat ed on a depl oyabl e magnet oneter boom 8.5 neters
long to mnimze interference fromspacecraft fields. The
prime magnetonmeter is nounted at the tip of the boom wth

t he redundant magnet oneter one-neter inboard. The anal og
signal fromeach axis is processed through a fifth order 0.5
Hz cutoff anti-aliasing filter and sanpled at a rate of 1.95
sec’! through a high-resolution A/D converter internal to the
instrunment. The spacecraft design provides for sinmultaneous
operation of both magnetoneters to facilitate on-orbit test
and calibration of spacecraft magnetic fields.

6.1.11.2 X-ray and Extrene U traviol et Sensor (XRS/ EUV)

The XRS provides real-tinme neasurenents of total disc solar
X-ray em ssions in two channels covering the spectral ranges
of 0.05 to .4 Angstrons (shortwave) and 0.1 to 0.8 Angstrons



(longwave). A dual ion chanber nounted in a

collimator/tel escope designed to reject out-of-field signals
and interfering particle flux acconplishes detection of X-
ray flux. A sweeper magnet is provided to further reduce
the effect of anbient electrons by deflecting those with
energy bel ow approximately 4 MeV. The XRS is sensitive to
X-ray flux as small as 5 x 10°° watts/nfin the shortwave
channel and 2 x 10 watts/nf in the | ongwave channel, with a
dynam ¢ range of 10° in both channels.

The EUV sensor provides real-tinme neasurenents of total disc
solar em ssions in 5 spectral bands EUV-A through EUV-E
Transm ssion gratings, filters, and solid state detectors

are used to neasure the flux in bands A through D (8-17, 17-
40, 40-65, and 65-100 nnm). Lyman alpha filters and a solid
state detector are used to neasure the flux in EUV-E (119-
124 nm). The specified threshold flux is 1 x 10°° watts/ nf/ nm
in EUV-A, -C, and —E and 2 x 10 °watts/nf/nmin EUV-B and -D.
Specified dynamc range is 10° in EUV-A and -B and 10? in
EUV-C, -D, and -E.

The XRS and EUV sensor heads are supported by a common Data
Processor Unit (DPU) which is designed to neet the specified
requi renent for a nonotonically increasing output in each
XRS/ EWV channel as a function of input flux. The conbined
assenbly is nounted and co-aligned wwth the SXI and the
Precision Sun Sensor on the N-S tracking X-ray Positioner
(XRP) which in turnis nmounted to the E-Wtracking sol ar
array yoke, thereby conprising a solar-pointing platform

whi ch ensures that the solar disc is always contained fully
in the field-of-view of the instrunents.

6.1.11.3 Energetic Particles Sensor and HEPAD ( EPS/ HEPAD)
6.1.11.3.1 Magnet ospheric El ectron and Proton Detectors

The EPS/ HEPAD suite of sensors has been expanded effective
wth GOES-NNQto provide inproved spatial and spectra
coverage relative to the earlier GOES systens. Spectrally,
magnet ospheric protons with energy between 80 and 800 KeV
and el ectrons with energy between 30 and 600 KeV have been
added to the fornmer coverage of electrons > 0.8 MV and
electrons > 0.6 MeV. The new detectors, which provide the
i ncreased coverage, are the Magnet ospheric Proton Detector
(MAGPD) and t he Magnet ospheric El ectron Detector (MAGED)
These detector arrays, consisting of nine tel escopes each,
are close derivatives of the TIROS SEM 2 Medi um Ener gy
Proton and El ectron Detector (MEPED) tel escopes. The



acceptance aperture for both species is [imted to about 300
full angle (about 0.2 sr) by a collimator and a dual solid
state detector tel escope. Coincidence |logic and threshold
di scrimnators provide spectral resolution for both species
in 5 logarithmcally spaced energy bands. For the MAGPD, a
sweeper magnet excludes electrons | ess than a few hundred
KeV in energy. Corresponding protection for the MAGED

agai nst proton contam nation is not provided, so ground
correction is required. The nine tel escopes for each
detector array provide spatial resolution in 5 fields-of-

vi ew fanned over >1700end-to-end in the equatorial plane
and 5 fields-of-view | i kew se fanned over >1700in the

meri di an pl ane. The two fans share the central FOV.
6.1.11.3.2 Energetic Proton, Electron and Al pha Detector
( EPEAD)

The EPEAD detectors are identical to the EPS done and

tel escope provided on the GOES-1/M spacecraft. Spati al
coverage is inproved by providing these detectors in two
opposing fields-of-view directed east and west in the
equatorial plane. EPEAD #1 and EPEAD #2 provide multiple
measurenents characterizing the charged particle popul ation.
Protons are nonitored in 7 logarithm cally spaced bands for
energi es between 0.8 MeV and >500 MeV. Al pha particles with
energi es between 3.8 and 400 MeV are nonitored in 6

| ogarithm cally spaced bins. Electrons are neasured in 3

i ntegral bands provided by the done detectors, with E>0.6
MeV, E>2.0 MeV, and E>4.0 MeV, respectively.

6.1.11.3.3 Hi gh Energy Proton and Al pha Detector (HEPAD)

The HEPAD extends the energy range neasured to protons of
energy greater than 330 MeV by adding three differenti al
bands between 330 and 700 MeV and one integral band for
energy greater than 700 MeV. The single, zenith directed,
acceptance aperture has hal f-angle of 300and geonetric
factor of 0.9 cnfsr. The three-el ement HEPAD tel escope has
two solid state detectors in front of a Cerenkov radiator
faceplate on a photonmultiplier tube (PMI). Triple

coi nci dence of signals fromall three elenents identifies an
i n-aperture event, and pul se height analysis of the PMI
signal identifies the proper particle/energy bin. The HEPAD
telescope is identical to that on GOES-I/M The signa

anal ysis electronics is nodified because of parts

obsol escence and to standardize the interface to the Data
Processing Unit.

6.1.11.3. 4 Dat a Processing Unit (DPU)



The DPU is a new mi crocontroll er based design which provides
control and signal interfaces, detector bias power, and
unregul ated | owvol tage power to the two EPEADs, NMAGPD,
MAGED and the HEPAD. It provides the sol e EPS/ HEPAD
interface to the spacecraft. All housekeeping data for the
systemis sanpled and digitized to 8-bit accuracy within the
instrunment. Sensor tenperature nonitors pass through the
DPU to the spacecraft, where they can be nonitored with the
i nstrunment power off. Wile nost of the Space Environnent
Moni t or hardware has al ways been single-string design, the
GOES- NO PQ EPS/ HEPAD DPU design is fully redundant.

6.1.12 Sol ar X-Ray | mager (SXl)

The SXI instrunent is a follow on to the SXI instrunment
devel oped by the Marshall Space Flight Center for flight on
GCES-M  For GOES-NOPQ the SXI instrument will be a new
desi gn devel oped and manuf actured by Lockheed Martin
Advanced Technol ogy Center under Contract NAS5-97181, and
will be provided to the Spacecraft Contractor. Al four
spacecraft will be built to accommpdate an SXI instrunent,
however NOAA only has plans to fly SXI on two of the

m ssi ons.

The objective of the SXI is to map solar corona activity in
regi ons extendi ng above the solar disk in the soft X-Ray
region of the el ectromagnetic spectrumfrom0.6 to 6 nm
These observations will enable space weat her forecasters to
nmoni tor sol ar features such as flares, |oops, coronal holes
and coronal mass ejections on the solar disk and to a
limted extent over the linb. Know edge of the | ocation and
magni tude of such activity on the surface of the sun greatly
i nproves the forecaster’s ability to predict which sol ar
phenonena are likely to result in terrestrial effects. The
possible terrestrial effects include radiati on damage to
operating spacecraft and radiation hazard to astronauts,
perturbation of satellite orbits due to atnospheric heating
by short wave radiation, disruption of power distribution
grids, damage to electric conpany equi pnent, disruption of
various kinds of conmmunications, and interference with

navi gati on equi pnent.

The SXI uses a Harvey- Thonpson #17 tel escope, two tandem six
position filter wheels, and an X-Ray sensitive 512 x 580

pi xel Charge Coupl ed Device (CCD) array to produce an inage
of the sun in one of a set of ground commandabl e bandw dt hs.
The instrunment can al so be programred to aut ononously
execute a prescribed observing sequence with controlled



filter selection and exposure settings. The nomnally
square pixel 1GFOV is 5x5 arc. sec., yielding a full frane
field-of-regard of 42x48 arc mnute. The SXI incorporates a
two di nmensi onal H gh Accuracy Sun Sensor (HASS) co-aligned
with the CCD nonitoring the sun’s position in the two

di mensions, with quantization |level of 1.67 arc sec. The 48
arc mnute dinmension of the CCD will be oriented east to
west in orbit, enabling one dinmensional inmage stabilization
by tinme-del ay-integration.

The spacecraft contractor will co-align the SXI with the XRS
and a controlling Precision Sun Sensor on a single axis X-
Ray Positioner (XRP), with the |ong dinension of the CCD
array parallel to the rotation axis. The XRP is in turn
mounted to the yoke of the solar array, which rotates by
stepper notor drive to track the sun. The resulting two
axis solar pointing platformensures that the whol e sol ar
disc is contained in the SXI field-of-regard at all tines.
The prescribed orientation of the CCD array enabl es i nage
noti on conpensation of the torsional pointing disturbances
whi ch may occur in response to stepper notor excitation.

6.1.13 | magi ng I nstrunment Subsystem

The Imager Instrunent is a five-channel instrunent designed
to sense radiant and solar reflected energy from sanpl ed
areas of the earth. It is being devel oped by |ITT/SCD under
contract NAS5-96090 and wll be provided as GFE to the
spacecraft contractor

The Imager’s multi-elenment spectral channels simultaneously
sweep an 8 km North-South (N-S) swath al ong an East-West (E-
W path by neans of a two-axis ginbaled mrror scan system
The position and size of a selected area are controlled by
command. The instrument is capable of producing full-earth
di scs i mages, sector inmages that contain the edges of the
earth and various sizes of area scans conpl etely encl osed
within the earth scene. Area scan selection permts rapid
continuous view ng of |ocal areas for nonitoring of
nmesoscal e phenonena and accurate w nd determ nati on.

The Inmager is also used to provide a star sensing
capability. The tinme and |location of a star is predicted
very accurately by the SSGS, and translated into the
satellite’s orbital geonetry and instrunment field of view
Froma set of this data, the SSGS sel ects a | ocation and
time that is convenient within the i mage scenario. The

| mager is then pointed to the sel ected space |location within



its 21 degree NS by 23 degrees E-Wstar sensing field of
view, and the scan notion is stopped. As the star imge
passes through one or two of the eight elenents of the

vi si bl e channel detector array, it is sanpled approxi mately
7500 ti nes.

An illustration of the inmage frame size formats and the tine
requi red for sonme typical |Imager and Sounder frame formats
is showmn in Figure 6.1.13-1 and Table 6.1.13-1. The key
features of the Inager are sunmarized in Table 6.1.13-2.

The I mager channel characteristics are shown in Table
6.1.13-3
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Figure 6.1.13-1 Nom nal | mager and Sounder Frane Sizes

Table 6.1.13-1 Nom nal | mager Franme Tines

| mage Size | mager
Full Earth Image 17.4° x 17.4°
(I'ncl udes space clanp, star 26.5 mn
sense, and bl ackbody calibration
events)
3000km N-S by 3000km E-W 3 mn
100km N-S by 1000km E-W 40 sec




Table 6.1.13-2 Key Features of the Inmager

| nst runment

General Characteristics
Optical Aperture 12. 25 inches (31.1 cm
Met hod of Scan Two Axis, Line scan franme
Data Quanti zati on 10 bits
Dat a Rate 2.6208 negabits per sec
Cal i bration Space and Bl ackbody
Design Life 5-years m ninum plus 2-years
on-orbit storage
Spatial Resol ution

Vi si bl e Channel

28 iradi ans

| R Channels 2,4,5

112 iradi ans

| R Channel 3 GCES- N 224 iradi ans
GOES OPQ 112 iradians
Modul e Di nensi ons
Sensor Modul e 78.7 x 81.3 x 119.4 cm
El ectroni cs Mdul e 20.3 x 43.1 x 66 cm
Power Supply Modul e 15.2 x 25.4 x 28 cm

Modul e Assenbly Wi ght

Sensor Modul e 98. 2 kg
El ectroni cs Modul e 37.1 kg
Power Supply Modul e 7.3 kg
Total Wi ght. 137.2 kg
Table 6.1.13-3 I mager Channel Requirenents
Spati al
Channel Hal f-Anplitude Resol uti on Require
Wavel engt h and Tol erance Hal f - Max NEDT d Range
Channel (M croneters) Anmpl i tude and S/I'N rms of End Use
Tol erance (1) (2) ( max) Measur e
Lower Upper (I1GFOV in ment s
irad)
d oud
1 0.52 +.01 0.71 +.01 28(4) +15% 250( 3) 0- 100%
— — — Cover
20K Ni ght
2 3.73 +.03 4.07 +.03 112 +15% @OOK 4- 335K Ti me
Cl ouds
3 35K d oud
13.00 +.07. 13.70 +.07 224 +5% - 15% i 4- 320K | Cover &
SN- 08 - - @00K :
Hei ght
3 70K d oud
0, . -
SN 9- 11 13.00 +.07 13.70 +.07 112 +15% @O0K 4-320K | Cover &
Hei ght
. 20K @ Sur f ace
0, -
4 10.2 +.10 11.20 +.10 112 +15% 300K 4- 320K Ten.
. 30K Wat er
0, -
5 5.80 +. 10 7.30 +.10 112 +15% @30K 4- 320K Vapor




(1) For one and all
effects

multiple detectors, including all

aberrations and diffraction

(2) SINis the ratio of the nean signal
variation fromthe nean of a |arge nunber of sanples neasured view ng a constant
radi ati on source

to rns noi se.

The rnms noise is the one sigm

(3) SIN for the 4™ pagnitude,

BO star shall be at least 3:1

(4) Channel

1 1GFOV is relaxed to 42irad for the period within [ hours of s/c m dnight

6.1. 14 Soundi ng I nstrunment Subsystem

The Sounder instrunment is designed to provide data from

whi ch at nospheric tenperature and noi sture profiles, surface
and cloud-top tenperature and ozone distribution can be
deduced by mat hemati cal analysis. The construction of the
el ectronics and power supply nodules are simlar to the
nodul es that are used in the inmaging instrunent.

The Sounder’s nulti-elenent detector array assenblies

si mul t aneously sanple four separate fields or atnospheric
colums. The infrared channel spectral definition is
provided by a rotating filter wheel, which brings selected
filters into the optical path of the detector array.
Spectral separation of the infrared channels is provided in
each of three bands consisting of the |ong-wave (12 to 14.7

O, md-wave (6.5 to 11 im and short-wave (3.7 to 4.6 im.
The Sounder channel description is shown in Table 6.1.14-1.
Tabl e 6.1.14-1 Sounder Channel Description
Anti ci pa Hal f
Central Hal f - Power 1% Absol ute Abgbllfft)e ted Max (mﬁ/ Power
Channel Vavenunber Bandwi dt h Transni ssi on Tr ansni ssi on Bri ght ne sr/em Centeri ng
(cm?) (cm?) Max BW (cm? 1 ss Tenp 1 Tol er ance
Max BW (cm?) (k) ) (cm?)
1 680 +1.8 13 +3 40 4. 5xHBW 260 1.43 +1.5
2 696 +1.8 13 3 40 4. 5xHBW 260 1.43 +1.5
3 711 +1.8 13 3 40 4. 5xHBW 270 0. 69 +1.5
4 733 +1.8 16 +3 40 4. 5xHBW 290 0. 69 +1.5
5 748 +1.8 16 +3 40 4. 5xHBW 300 0.57 +1.5
6 790 +3 30 4 60 4. 5xHBW 315 0.28 2.0
7 832 +4 50 %7 120 4. OxHBW 330 0.23 3.5
8 907 +5 50 %7 150 4. 5xHBW 335 0.16 3.5
9 1030 +3 25 £3 70 4. OxHBW 310 0.33 +1.5
10 1345 +6 55 +7 160 4. OxHBW 300 0.16 +3.5
11 1425 +8 80 +9 240 4. OxHBW 285 0.12 4.5
12 1535 +6 60 4 150 4. OxHBW 265 0.15 2.0
13 2188 +4. 4 23 13 60 3. 6xHBW 310 0.013 +1.5
14 2210 +3 23 13 60 3. 6xHBW 295 0.013 +1.5
15 2245 +4. 4 23 13 60 3. 6xHBW 275 0.013 +1.5
16 2420 +5 40 5 100 3. 6xHBW 330 0. 0080 2.5




17 2513 +5 40 +5 100 3. 6xHBW 335 0. 0082 +2.5
18 2671 +10 100 10 300 3. 6xHBW 335 0. 0036 5.0
19 14367 +220 1000 +150 N A N A N A 0. 05%A +75.0

The Sounder visible and star sensor detector arrays are
illustrated in Figure 6.1.14-1 and the Sounder filter wheel
and | R channel separation concept is illustrated in

Figure 6.1.14-2. The rotation of the filter wheel is
synchroni zed wth the stepping notion of the scan mrror.
An 1120 irad swath is sanpled by four | GFOvs of 262 irad
whi ch are spaced on 280 m croradi an centers and step 280
irad in each E-Wor WE notion. As conmanded fromthe
ground, the scan systemw || generate franes of any size or
| ocation by stepping WE, followed by a NS step of 1120
irad, and then stepping in the E-Wdirection. This pattern
is repeated until the desired frame is conplete. As
indicated in Figure 6.1.14-1, the visible channel detectors
are not part of the filter wheel, but are separate sets of
uncool ed detectors having the sanme field size and spaci ng as
the IR detectors. These detectors are sanpled at the sane
time as the IR channels in order to provide registration of
al | soundi ng dat a.

The Sounder used in the GOES system provi des a star-sensing
capability independent fromthe visible soundi ng channel
detectors, to accurately determ ne instrunent pointing
paraneters. Tinme and | ocation of a star are predicted very
accurately by the SSGS. Froma set of this data, the OGE
selects a location and tine that is convenient within the
soundi ng scenario. The Sounder |ine-of-sight is pointed to
a predetermned location within its 21 degree NS by 23
degree E-Wstar-sensing view and the scan is stopped. As
the star image passes through one or two detectors, the
signal is sanpled four tinmes during each 0.1 second soundi ng
interval. This signal is encoded to a 13 bit resolution and
transmtted to the ground for extraction and use by the SSGS
at the ground station.

An illustration of the Sounder frame size fornmats and the
tinme required for sone typical sounding formats are
indicated in Figure 6.1.13-1 and Table 6. 1. 14-2.




Table 6.1.14-2 Nom nal Sounder Frane Tines

| mage Size Sounder
Full Earth Image 16.1° x 16.1°
(I'ncl udes space clanp, star sense, 454 mn
and bl ackbody cal i bration events)
3000km N-S by 3000km E-W 42 mn
100km N-S by 1000km E-W 5.3 mn

The key features of the Sounding |Instrunment Subsystem are
summari zed in Table 6.1.14-3.

Table 6.1.14-3 Key Features of the Sounder |nstrunent

General Characteristics

Optical Aperture 12.25 inches (31.1 cm

Met hod of Scan Two Axis, discrete steps
280 ir (10 km E-W
1120 ir (40 km) NS

Data Quanti zation 13 bits

Dat a Rate 40 kbps

Cal i bration Space and 290K Bl ackbody

Design Life 5-years m ninum plus 2-years
on-orbit storage

Spatial Resol ution 224 +/- 55 ir

Modul e Di nensi ons

Sensor Modul e 78.7 x 81.3 x 149.9 cm

El ectroni cs Modul e 20.3 x 43.1 x 66 cm

Power Supply Modul e 15.2 x 22.4 x 28 cm

Modul e Assenbly Wei ght

Sensor Modul e 106. 3 kg

El ectroni cs Mdul e 33.9 kg

Power Supply Modul e 7.7 kg

Tot al Wei ght 147. 2 kg
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Figure 6.1.14-2 Sounder Filter \Weel and Channel Separation

6.2 SPACECRAFT SUPPORT CROUND SYSTEM ( SSGS)

The SSGS architecture will maintain the existing GOES-1/M
architecture and interfaces when possible to avoid
unnecessary devel opnent, utilize proven interfaces and
reduce inpact to ongoi ng operations. The baseline SSGS
system does not require any nodifications to the existing
Sensor Processing System (SPS) and Product Monitor (PM
system or to the GOES Variable (GVAR) data format.



| ndi cated below is a summary description of the SSGS that
wi Il be provided to support the GOES- NO PQ Program

a) GOES- NO PQ Tel enetry and Command Transm ssi on System
( NTACTS)

b) GCES Tel enetry and Command Transm ssi on System

c) Mul ti-use Data Link (MDL) Receive System

d) New and/or nodified Orbit and Attitude Tracking System
(OATS) Software

The SSGS w Il use the Integral Systenms Inc. (1SI) EPOCH 2000
comercial -off-the-shelf (COTS) software for instrunent
subsystemtesting and basic m ssion operations.

6.3 LAUNCH VEHI CLE

6.3.1

The Delta Ill launch vehicle is an evolution fromthe Delta
Il launch vehicle. The major elenents of the Delta ||

| aunch vehicle are Stage I, Stage |Il, payload fairing,

payl oad attach assenbly and the avionics.

Stage | of the Delta Ill l|aunch vehicle uses the Delta I
Rocket dyne RS-27A nmain engine and a hydraulically ginbal ed
t hrust chanber and nozzle that provides pitch and yaw
control. Two vernier engines provide roll control during
mai n- engi ne burn, and attitude control between nmain-engi ne
cutoff (MECO and second stage separation. The Rocketdyne
RS- 27A main and verni er engines are both unchanged from
Delta Il. N ne 1168-mm (46 in.) diameter Alliant graphite
epoxy notors (GEM LDXL's) (strap-on solid rocket notors
(SSRM s)) are used to augnent the first-stage perfornance
and are a direct evolution fromthe GEM s used on Delta I1.
The liquid oxygen (LQ2) tank is a Delta Il tank with

i ncreased skin thickness. The 4mdianeter fuel tank is a
new desi gn.

Stage Il of the Delta Ill uses a single cryogenic Pratt &
Wi t ney RL10B-2 engi ne devel oped fromthe RL10A-4-1
currently used on Centaur. The second-stage propul sion
system produces a thrust of 24,750 |b with a total

propel l ant | oad of 37,090 Ib., providing a total burn tine
of approxi mately 700 seconds. The Delta Il will place the
satellite into a super-synchronous transfer orbit wth an
apogee at 73,000 km The satellites operation orbit will be
achi eved via the on-board propul sion system



The Delta Ill conposite payload fairing (PLF)

is 4min

dianeter and is a larger version of the 3.05 mDelta I

fairing.

The Payl oad Attach Assenbly is a new conposite design, built
using the sanme materials and processes as the PLF

The Delta IIl avionics are based on the Delta Il avionics,
upgraded to a redundant single fault tol erant design. The
software is nodified to accormodate the Delta Il Stage |

engi ne and Stage |

not or upgr ades.

Figures 6.3.1-1 and 6.3.1-2 illustrate the major Delta I

conponents and a typica
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Figure 6.3.1-2 Typical Delta Il GIO Mssion Profile
6.4 OPERATI ONS
6.4.1 Launch and Orbit Rai sing
The flight operations activity wll: 1) Place the

spacecraft into geosynchronous orbit at a |location assigned
for in-orbit testing with sufficient propellants renaining
to performthe lifetime mssion, and 2) Conplete all bus
checkout operations and configure the spacecraft for Post
Launch Testing (PLT) wthin 24 days after | aunch.

The satellite operations control center during the |aunch of
the satellites will be at a Governnment Operations Center
(GOC) facility. The Flight Dynam cs System personnel from
HSC will be located in the GOC to support the spacecraft

| aunch activity.

6.4.1.1Launch QOperations

The ground support functions summarized bel ow are required
for launch and post |aunch testing.



Table 6.4.1-1 G ound Network Launch Support

G ound Segnent Launch Support Post Launch Testi ng
NASCOM X X
JPL DSN Net wor k
Madri d X
Canberra X
ol dst one X
SOCC X X

NASA Support Facilities

The NASA Conmuni cati ons Network (NASCOM will be used to
provi de voi ce and conmuni cations data circuits during pre-
| aunch, launch, and post-Ilaunch activity.

JPL Deep Space Network

The Deep Space Network (DSN) will be used to support the

| aunch of the GOES satellites. HSC will arrange for the DSN
support fromthe Jet Propul sion Laboratory.

The JPL DSN wi Il maintain and operate the DSN tracki ng
network during the |Iaunch phase of the m ssion.

NOAA Support Facilities

The SOCC at NOAA will be used as the focal point during the
GOES | aunch operations activity. The SOCC will be
responsi bl e for obtaining necessary satellite data in real
time; processing these data for display and for anal ysis by
satellite analysts; satellite command operations; and

m ssi on schedul i ng.

The NESDI S i s responsible for inplenenting, operating, and
mai ntai ning the SOCC facility.

6.4.1.2Obit Raising

The satellite orbit raising (LOR) activity indicated w |
begin follow ng satellite separation fromthe | aunch
vehicle. The flight dynam cs system personnel from HSC w | |
be in residence at the Governnent Operations Center (GOC)
during LOR activity that is estimated to be conplete within
approxi mately 19 days after launch. The orbit determ nation
activity will use HSC s FDS software using a DSN interface.




PLT & Operational Phase

Zero Momentum
Stellarnertial ACS

LOR Drift Orbit-3 Axis
Stabilization;
Thruster/Wheel
Control

Deploy Solar Array &
Sun and Earth &
Acquisition
Stellar Inertial
Ascent Phase i
Inertial Guidance Initialization
Spin Down
t0 0.5 rpm;
g Reorientation
Jettison Payload Fairing,
First Stage Bumout Attitude Trims;
LAM Bums to
Spacecraft Separate from Booster: Lower Apogee
AMF/Sun Normal Atitude, 5 rpm (P1,P2,P3, P4)
) Initial Ground Acquisition, Orbit 30° Reorientatio
and Attitude Determination
Deploy Aft Blanket
Reorientation to First
Bum Attitude, Spacecraft
Spin Up to 10 rpm g v
— Attitude Trims;
LAM Bums to
Raise Perigee
(A1, A2, A3)
LOR Transfer Orbit
Passive Spin
Stabilization

Figure 6.4.1-1 GOES Orbit Rai sing Sequence

6.4.2 Post - Launch Test

The post launch test will be perfornmed by personnel from
GSFC with support fromHSC. This support activity wll
consist of: 1) evaluating the performance of the instrunents
2) Conpleting the system | evel INR performance eval uation
and 3) Validating satellite systemlevel performance. The
satellite handover to NOAA will occur follow ng the
conpletion of this activity.

6.4.3 M ssi on QOperations

M ssion operations are the responsibility of NOAA
Engi neeri ng support from GSFC and HSC will be available to
support NOAA on an as needed basis.



7.0 SCHEDULES

As an operational weather satellite system GOES is an

i nportant asset in safeguarding life and property. As such,
continuity of service is of prinme inportance to our custoner
and the nation.

GCES satellites are designed for 5 year m ssions. However,
NOAA determ nes the actual satellite replacenent schedul e
based upon the performance of the on-orbit spacecraft.
NOAA s assessnment of the schedule is conveyed to NASA tw ce
per year as part of the budget guidelines. They establish
requi renents for Launch Readi ness Dates (LRD) and Pl anni ng
Launch Dates (PLD). The LRD is the date on which both the
spacecraft and |aunch vehicle nust be available to support a
| aunch. The PLD is the nost |ikely date on which NOAA wi ||
want the |launch to occur. Based on these requirenents, NASA
revises the contractor’s schedul e requirenents.

Mast er schedul es which integrate all project activities by
m ssion are maintained in the GOES Program O fi ce.

I nternmedi ate and detail ed schedul es are maintai ned by the
various contractors for their respective activities. These
schedul es are reported to the GOES Program O fice in
accordance with the contract CDRL requirenent.

The master phasing schedules for the GOES-N O Satellite are
i ncl uded in Appendi x D.



8.0 RESOURCES

NOAA requests budget preparation twi ce per year due in Mrch
and August. NOAA provi des program gui dance on | aunch dates
(Readi ness and Pl anni ng), program scope and fundi ng
avai |l abl e by fiscal year.

NASA devel ops funding requirenents in response to NOAA' s

gui dance. Funding requirenents are reviewed by the D rector
of Flight Projects and the GSFC Center Director before

subm ssion to NOAA. The Program Comm t nent Agreenent,
Program Cost Conm tnent, Program Plan and this Project plan
are updated accordingly.

Appendi x E contains the budget direction from NOAA, the
formal transmssion letter from GSFC to NOAA and t he budget
package reviewed by the GSFC Center Director. This appendi x
shal |l be kept up to date with the current requirenents. The
GSFC Center Directors approval (signature of the transmttal
letter) and their formal transm ssion to NOAA shal
constitute authority to replace Appendix E with the current
requirenments

Once per year, a conprehensive manpower plan is devel oped.
This plan includes both civil service nmanpower and support
service contractors.



9.0 CONTROLS

GOES is a reinbursabl e program bei ng managed by NASA for
NOAA.  As such, any change in program scope, perfornance,
fundi ng or schedul e nust be approved by NOAA. Typically, as
part of the sem -annual budget process, NOAA directs changes
in the program scope, funding or |aunch date requirenents
(both readi ness and planning). NASA responds to this
direction in the formof a new POP which is reviewd and
approved by the Director of GSFC. Follow ng approval of the
POP, the Program Pl an, PCA and PCC are updated accordingly.

Changes in system performance are controlled by the Project
Configuration Managenent Plan. All changes that affect a

| evel | performance criteria including waivers are
systematically reviewed by NASA and NOAA techni cal
personnel. NOAA concurrence with the change is required
prior to inplenentation.



10.0 | MPLEMENTATI ON° APPROACH

The GSFC has been assigned | ead center responsibility for
the GOES Program The systemis being procured fromvarious
maj or aerospace contractors.

GCES is a reinbursabl e program funded by NOAA. Funds are
transferred by NOAA to GSFC in a tinely manner for the
various project activities. NOAA earmarks the funds by
project activity i.e. spacecraft, |mager/Sounder instrunents
etc). NASA may reallocate funds between elenents with
proper notification to NOAA



11.0 ACQUI SI TI ON  SUMVARY

11.1 SPACECRAFT

The prime contractor for the GOES-NO PQ spacecraft contract

is the Hughes Space and Communi cations (HSC) subsidiary of

t he Hughes El ectronics Conmpany. HSC was conpetitively

selected to conplete a FirmFixed Price contract for the

fabrication, integration, testing, and | aunch of the

satellites. The contract includes the follow ng

del i verabl es and features:

a) Two spacecraft that are designated as GOES-N and GOES- O

b) Separate fixed price options for two additional
spacecraft designated as GOES-P and GOES-Q

c) Spacecraft integration of three governnent furnished
i nstrunments consisting of the Inmager, Sounder and Sol ar
X- Ray | mager

d) New or nodified spacecraft uni que ground support
equi pnent designated as the Spacecraft Support G ound
System (SSGS), will be procured as part of the prinme
spacecraft contract

e) SEM payl oad i nstrunents consisting of the Magnetoneter,
X-Ray and Extrene U traviol et Sensor (XRS/ EUWV)
Energetic Particles Sensor and HEPAD ( EPS/ HEPAD) ,
Energetic Proton, Electron and Al pha Detector (EPEAD)
and the Hi gh Energy Proton and Al pha Detector (HEPAD)

f) Al'l spacecraft delivered on orbit (contractor provided
| aunch services)

g) Pre-priced “Of ranp” to allow the Governnent to
provi de the | aunch services

h) Repl acement mi ssion or refund for mssion failure in
the first year

i) Structured penalties for failure of critical mssion

servi ces
11.2 | MAGER AND SOUNDER | NSTRUMENTS
11.2. 1 | NSTRUVENT DEVELOPNMENT

The prime contractor for the |Inmager and Sounder Instrunments
is the I TT/ Aer ospace Commruni cations Division (I TT/ACD) Corp.
in Fort Wayne, In. This was a non-conpetitive procurenent
for “clones” of the |Inmager and Sounder instrunents devel oped
for flight on GOES-I/M This cost plus incentive fee/award
fee contract was awarded to I TT on August 13, 1996. The

| mmger and Sounder instrunments will be provided to HSC as
GFE for integration wwth the satellite. The nmgjor

del i verabl es and contract features are:



a) The contractor is required to deliver two each of the
GCES | mager and Sounder instrunents
b) Two options for one additional |Inmager and Sounder each.
c) The contractor is also required to provide pre-I|aunch,
| aunch and post-| aunch support
b) Structured cost incentive
c) Al fee tied to on-orbit performance of the instrunments

11.2.2 GOVERNMENT FURNI SHED EQUI PMENT

During the GOES-1/M devel opnent, the nmulti-layer insulation
(M) bl ankets and the cool er cover doors for the |Inmager and
Sounder instrunents were provided by Space/ Systens Loral
(SS/L). ITT, therefore, has not devel oped the experience
necessary to design and manufacture these itens. The GSFC
GCES Project Ofice has therefore determ ned that the nost
time and cost effective approach is to supply this equi pnent
to as Governnment Furnished Equi prent (GFE)

11. 3 SOLAR X- RAY | MAGER

The prime contractor for the GOES-NO PQ Sol ar X-Ray | nmager
instrunments is the Lockheed Martin Advanced Technol ogy
Center in Palo Alto, CA. LMATC was conpetitively sel ected
for a Cost-Plus-lncentive Fee/ Award Fee contract. The SXI
instruments will be provided to HSC as GFE for integration
with the spacecraft. The contract deliverables and features
ar e:

a) The basic contract is for the procurenent of two flight
nodel Sol ar X-Ray | nager instrunents

b) A separate procurenent option for one additional SXI
instrunment for use with the GOES-P spacecraft

c) A separate procurenent option for one additional SXI
instrunment for use with the GOES-Q spacecraft

d) One SXI mass nodel

e) One set of Electrical Gound Support Equi pment (EGSE)
for use at NOAA/ SOCC, and EGSE for use at the
spacecraft contractor’s facility

f) One SXI Sinulator for use at the spacecraft
contractor’s facility

g) One SXI sinmulator for use at the NOAA/ SOCC | ocati on

h) Structured cost incentive fee

i) Award Fee tied to neeting on-orbit requirenents

11. 4 PRQIECT TECHNI CAL SUPPORT

The GOES Project office will use support contractors to
provi de support as needed during the planning, pre-



procurenent, and devel opnment phases of the program This
support will be provided on the basis of one or nore Task
Order support contracts, depending on the limtations of the
GSFC civil service manpower available to the project.



12.0

The GOES Proj ect
facilities |isted bel ow
prel aunch preparations,

PRQIECT DEPENDENCI ES

requires the use of a conbination of major
The facilities wll
| aunch operati ons,

be used during
in-orbit checkout

and routine operations activity follow ng satellite handover

t o NOAA.
Table 11.2.2-1
Functi on Facility Locati on Organi zati on
S/ C Processing PPF Titusville, Fla Astrotech
Launch
S/ C Launch conpl ex 17b Cape Canaver al USAF
M LA
Tr acki ng Madri d OVD
Net wor k G\, DSN Canberra NASA/'S
ol dst one
Qper ati ons SOCC Suitland, M. NOAA
Dat a
Acqui si ti on WCDAS Wal | ops, Va. NOAA
Dat a
Acqui sition CDAS GSFC NASA/ GSFC
Backup
SXI Calibration XRCF Funtsvitle, NASA/ NBFC
SEM SX| - Dat a SEC Boul der, Co. NOAA

Acqui sition

Payl oad Processing Facility:
facility at Astrotech is required to test the spacecraft

after shipnent and prepare the payl oad for
i ncludes fueling the spacecraft

Facility.

Launch Conpl ex 17B: The GOES- NO PQ m ssions w ||
| aunch on a contractor-provided Delta |11
KSC i s responsi bl e

comer ci al

vehi cl e which | aunches from conplex 17B
into the | aunch vehicle production and

for
processi ng.

program

Tracki ng Net wor k:
spacecraft telenmetry to the NOAA SOCC i n support of
rai sing operations.

and orbit

provi de i nsi ght

The payl oad processing

| aunch.
in the Hazardous Processing

Thi s

be a
| aunch

is the responsibility of HSC to arrange
for Governnent access to its subcontractor for the insight

The tracking network is used to provide

| aunch

The DSN i s used during the




m ssi on operations phase for ranging and orbit
determ nation

Satellite Qperations Control Center: The Satellite
Operations Control Center in Suitland, Maryland will be used
to support the operational phase of the m ssion after
satellite handover to NOAA. This facility will also be used
during the spacecraft test programto verify the GOES- NO PQ
oper ati ons equi pnent and validate conpatibility wth the
NOAA ground system

Command And Data Acquisition Station: The NOAA Command and
Data Acquisition Station (CDAS) is |located at Wall ops,
Virginia and will be used to performdata acquisition and
telenetry and command operations with the operational
satellites.

Backup CDA Station: The NOAA backup command and data
acquisition station will be located in Building #25 at GSFC.

Space Environnent Center: The SEM and SXI data are received
and processed by the NOAA Space Environnment Center at

Boul der, Col orado. Data collected fromthe SEM i nstrunents

i ncl ude neasurenents of the variability of the geomagnetic
field at the satellite, the emssion of x-rays fromthe Sun
and the strength and concentration of charged particles from
the sun. The SEM data are used for predication and
monitoring of solar activity and its effects on the Earth’s
envi ronment .

XRCF Calibration Facility: The XRCF is required to conplete
the SXI calibration.



13.0 AGREEMENTS

13.1 GENERAL

The agreenents that are necessary for project success, and
their projected dates of approval are described bel ow

13.2 NCAA AGREEMENT BETWEEN NASA AND NOAA

The basi c agreenment between the National Aeronautics and
Space Adm nistration and the U S. Departnment of Comrerce
Concerni ng Col | aborative Prograns is included in Appendi x A

The Menorandum of Agreenent Between the National Aeronautics
and Space Adm nistration and the National Cceanic and

At nospheric Adm nistration of the U S. Departnent of
Commerce for Cooperation in the CGeostationary QOperational
Environnental Satellite (GOES) Programis al so included.

13.3 MARSHALL SPACE FLI GHT CENTER MOA

Agr eenent Between the Goddard Space Flight Center(GSFC)
CGeostationary Operational Environnmental Satellite (GOES)
Project Ofice and the Marshall Space Flight Center (MSFC)
X-Ray Calibration Facility (XRCF). This agreenent is

i ncluded in Appendix B

13. 4 KSC LAUNCH SERVI CES MU

The agreenment between GSFC and KSC for the Launch Vehicle
and Launch Services procurenent activity is described in
Appendi x C.



14.0 M SSI ON ASSURANCE

14.1 GENERAL

The GOES-NO PQ M ssion Assurance (MA) programw || ensure
that both lifetime and perfornmance requirenments are net by
the flight and ground hardware and software.

14. 2 QUALI TY MANAGEMENT RESPONSI BI LI TY

Responsibility of all GSFC personnel that affect final
quality of all GOES products will be docunented in
procedures and work instructions in accordance with Goddard
Procedures and Guidelines (GPG 1410. 1.

14. 3 PRQIECT SURVEI LLANCE PLAN

The contractor’s work activities, operations and
docunent ati on shall be subject to review and eval uation for
conformance to their docunented MA program and ASQC/ ANS
P001- 1994 by NASA representatives at their facilities and
other locations (e.g., spacecraft contractor’s facilities)
in accordance with a Project Surveillance Pl an.

14. 4 DOCUMENTATI ON ACCESS

The contractor shall provide to NASA representatives, in-

pl ant access to docunentation and information related to MA
activities, including those related to system safety, parts,
mat erials and processes, reliability anal yses, printed

W ring board coupons/anal yses reports, and Failure Revi ew
Board (FRB) and Material Review Board (MRB) activities and
reports.

14.5 HARDWARE AND SOFTWARE FLI GHT HERI TAGE

The contractor is encouraged to incorporate flight heritage
hardware and software into the GOES-NO PQ programto the
full est extent possible.

14. 6 FAI LURE REVI EW BOARD

The contractor shall convene and conduct Failure Review
Board (FRB) neetings to review reported failures and to
determ ne actions to be taken to investigate, followup, and
close out failures. The program product assurance manager
or his designee shall chair the FRB. O her nenbers shal

i nclude the responsible unit or subsystem engi neer, system
engi neer and reliability engineer. Specialist support shal
be provided as necessary to adequately present and review
the failures under consideration. As chairman, the
contractor Program Product Assurance Manager shall ensure
t hat :



a) Failure reports are tinely, accurate and conplete

b) Open reports are reviewed regularly and closure pl ans
are devel oped and executed

c) Causes of failures are determ ned and proper analysis
has been conducted

d) Ef fective corrective action is being taken

e) Each failure report and failure analysis report is
revi ewed and accepted

f) Cl oseout actions are conpl eted

Subcontractors shall be required to inplenent a failure
reporting systemin support of the HSC system
Subcontractor failure report forns may be used to report
failures and corrective action when approved by HSC. \Wen
failures occur during acceptance testing, the subcontractor
shall be required to notify HSC within 24 hours. An initial
copy of a failure report, if not submtted as part of the
24-hour notification, nust be submtted to HSC within 5
wor ki ng days after occurrence of failure. The
docunent ati on, investigation, analysis, and cl oseout of
failures shall neet the sane basic requirenents as are
prescribed for the HSC. The program FRB shall review
subcontractor failure reports and cl oseout acti ons.

M ssion On-Orbit Performance Metrics shall be maintained and
reviewed to provide updates as to the overall perfornmance of
the current spacecraft fleet. A centralized database is
established to capture and track critical m ssion/on-orbit
problens. An enterprise-w de corrective action board,

consi sting of senior managenent from each of the product and
custoner business units, convenes on a periodic basis to
identify, review, and prioritize m ssion/on-orbit problens
and ensure that both existing and potential problens are
bei ng sol ved.



15.0 Rl SK MANAGEMENT

15.1 SPACECRAFT

The ri sk managenent plan for the GOES-NO PQ spacecraft

i ncludes a process that exam nes and ranks all potenti al

programmatic, technical, schedule and cost risks in a

systematic fashion. Using this process, itens are

identified that represent the greatest risk and then used to

prepare a programwatchlist. The watchlist is reviewed and

updated on a regul ar basis throughout the program The GOES

| nt egrated Product Team structure ensures custoner

i nvol venent and control in design, test, requirenents

conpliance, and schedule of all new and unique itenms. All

| PTs are responsible to fulfill several risk managenent

rol es including:

a) ldentify assess and prioritize risk itens

b) Devel op, docunent, and submt risk mtigation plans

c) Recommend changes that could reduce risk

d) Implenment risk mtigation plans, track progress, and
report status

15. 2 REPLACEMENT M SSI ON

The spacecraft contractor shall provide a replacenent

m ssion, at no change to contract price, for a maxi num of
two replacenents in the basic contract and one repl acenent
in each option, in the event of the failure of any GOES-
N, O, P or Q spacecraft.

The spacecraft contractor shall provide a replacenent

m ssion, at no change to spacecraft price, if the
interface to the Imager (including INR functionality) fails
during the first year of operations.

15.3 PAYBACK PROVI SI ONS

| f any of the el even spacecraft fail during the required
mssion lifetime, the spacecraft contractor shall payback to
the Governnent an anount defined in the contract.



16.0 ENVI RONVENTAL | MPACT

GSFC prograni proj ect managers are responsi ble for

i npl enenting the requirenments under the Nationa

Environnmental Policy Act (NEPA) in accordance with NASA' s
policy and procedures (14 CFR Part 1216 and NPG 8840). NEPA
requires that environnental factors/inpacts be considered in
t he deci si on maki ng and pl anni ng process of program and
projects. Managers shall ensure that the NEPA process is

i npl enented early in the program devel opnent and executi on.

An environmental evaluation, or prelimnary review of the
project, shall be perforned to determ ne the | evel of NEPA
docunentation required. Based on the review, a Menorandum
For File for a Categorical Exclusion, or an Environnental
Assessnent, or an Environnental |npact Statenent shall be
pr epar ed.



17.0 SAFETY

17.1 | NDUSTRI AL SAFETY

The safety procedures and requirenments to be followed in

i npl ementing the GOES-I/M Project are in response to, and in
accordance wth, the policies and guidelines set forth in
the Health and Safety Program GM 1700.2B; Basic Safety
Manual , NHB 1700.1 (VI); and with the overall GSFC policy of
avoiding injury to people, as well as property loss, to the
maxi mum extent practical. To this end, the follow ng
measures will be inplemented. It is GSFC policy to inform
af fected personnel of any hazards resulting frominvol venent
in this Project, and to provide all requested hazardous

mat eri al information.

I nclusion of the Safety and Health Cl ause contained in
t he NASA Procurenment Regulation 1.5204 in all resulting
GCES contracts

Subm ssion of industrial safety plans by contractors
for review, conmment, and approval by the GOES Project
W th assistance given by the GSFC Heal th, Safety, and
Security Ofice

Compliance with applicable chapters of the Code of
Federal Regul ations and the National Environnental
Protection Agency codes when using, handling, storing,
or transporting dangerous materials

Conpl i ance with Range Safety Manual, Air Force Eastern
Space and Mssile Center/Air Force Wstern Space and
M ssile Center (AFESMC/ AFWSMC) docunent 127.1 and KSC
Saf ety Program Kennedy Managenent Instruction (KM)
1710.1; and any applicable launch vehicle restraints
manual s

Acconpl i shment of final review of all aspects of

M ssion safety in accordance with the GSFC Design

Revi ew Program and in conpliance with the Systens
Safety Pl an

17.2 RANGE SAFETY
Range safety shall be in conpliance with EWR- 127-1.

17.3 SYSTEM SAFETY

The GOES-1/M Project will establish a conprehensive Safety
Program for the entire Mssion in accordance with System
Safety for Flight Progranms, GM 1700.3. Project and ground
support personnel, test and integration personnel and
facilities, hardware and software, and M ssion operations
w Il be covered. The end-to-end system approach is described
in NHB 1700.0 (VMI-A), and System Safety, NHB 1700.1 (V3).




18.0 TECHNOLOGY ASSESSMENT

The hardware required for the GOES NO PQ project is well
within the state of the art. The |Inmager and Sounder
instrunments are the sane as the instrunments devel oped for
GOES I/Mw th m nor changes due to parts obsol escence. The
spacecraft bus is based largely on the HSC 601 spacecraft,
whi ch has flown many tinmes. The |aunch services wll be
comercially procured by HSC.



19.0 COMVERCI ALI ZATI ON

There are no known comrerci al applications or products
associated wth GOES data. The GOES data is freely
di ssem nat ed by NOAA



20.0 REVI EW6

20.1 EXTERNAL | NDEPENDENT READI NESS REVI EW

An External |ndependent Readi ness Review (EIRR) will be held
at the spacecraft contractor’s facility prior to the | aunch

of each satellite. The purpose of the reviewis to have an

i ndependent panel of experts review the | aunch readi ness of

each satellite and | aunch vehicle. The detailed description
of the EIRR is described in CDRL PM 1. 3-06.

20. 2 | NDEPENDENT ANNUAL REVI EW

The programwi || be reviewed annually by an i ndependent team
appoi nted by NASA Headquarters. The purpose of the review
iIs to assess progress toward neeting the conmtnents
contained in the PCA. This independent teamreports its
findings to the NASA PMC.

20. 3 SPACECRAFT FLI GHT ASSURANCE REVI EW6

I ndi cated below are the reviews that will be conducted by
the GSFC Systens Review O fice. The Design Review Program
(DRP) summarized below is described in nore detail in the
Contract Data Requirenents List (CDRL)for the Geostationary
OQperational Environnmental Satellite Program S-415-26

Tabl e 20. 2. 2-2 Spacecraft Revi ew Requirenents

Revi ew CDRL Ref erence
System Concept Revi ew( SCR) SE-2.1-01
Prelimnary Design Revi ew( PDR) SE-2.1-02
Critical Design Review CDR SE-2.1-03
M ssi on Operations Revi ew( MOR) SE-2.1-04
Pre- Envi ronnent al Revi ewm( PER) SE-2.1-05
Pr e- Shi pment Revi ew( PSR) SE-2.1-06
Fl i ght Operations Revi e FOR) SE-2.1-07
Launch Readi ness Revi ew (LRR) LV-3. 8-25
20.4 LAUNCH VEHI CLE REVI EWS

The Launch Vehicle programreview requirenents are
summari zed bel ow and are described in the CDRL docunent S-
415- 26.



Tabl e 20. 2. 2-3 Launch Services Revi ews

Revi ew CDRL

Ref er ence
M ssion Integration Program Ki ckof f Revi ew LV- 3. 8- 07
Requi renents Revi ew LV-3. 8-09
Conponent / Syst em Desi gn Revi ew LV-3.8-10
M ssion Peculiar/M ssion Unique PDR LV-3.8-11
M ssion Peculiar/ M ssion Unique CDR LV-3.8-12
Pre-Instal |l ati on Revi ew LV-3. 8-16
Final Loads Verification Review LV-3.8-17
Pr e- Shi pnrent Revi ew LV- 3. 8- 20
Seni or NASA Managenent M ssion Readi ness Revi ew LV- 3. 8-23
Pre- Payl oad Mate Revi ew LV-3.8-24
Launch Readi ness Revi ew LV- 3. 8- 25
20.5 | MAGER/ SOUNDER REVI EW REQUI REMENTS

Proj ect Status Revi ews:

The | mager/ Sounder review requirenents consist of the
Project Status Reviews that are described in CDRL item 1-01.
The program financial status is also reviewed during the MSR
meeting activity.

The Project Status Reviews will be held bi-nonthly, or as
requi red by the GSFC Contracting Oficer’s Techni cal
Representative (COIR).

Fl i ght Assurance Revi ew Program

The Flight Assurance Review Program for the | mager/ Sounder

I nstrunents shall consist of a Pre-Shi pnent Review for each
flight instrunment

20.6 SOLAR X- RAY | MAGCER REVI EW REQUI RVENTS

| ndi cated bel ow are the review requirenents for the Sol ar X-
Ray | mager. The detailed description for each reviewis
described in the S-415-13 Statement of Wirk for the SXI

i nstrunent.

a) System Requi renents Revi ew ( SRR)
b) Prelimnary Design Review (PDR)
c) Critical Design Review (CDR)

d) Pre- Envi ronnent al Revi ew ( PER)
d) Pr e- Shi pment Revi ew ( PSR)




21.0 TAI LORI NG

NOAA control s program obj ectives, requirenents, schedul e and
funding for the GOES Program NOAA provides fornal
direction to NASA at | east twice per year on a speci al
schedul e to accommopdat e t he NOAA/ DoC budget schedul e.
Schedul es and funding remai n somewhat flexible to respond to
the on-orbit performance needs of the operational satellite
program The schedul e and cost comm tnments contained in the
PCA, PCC, Program Plan and Project Plan will be updated
after each budget cycle. This will ensure the | atest NOAA
requirenents are reflected in these docunents in a tinely
manner and that NASA managenent at all levels is working to
nmeet our custoner’s needs.

Schedul e and cost comm tnent changes wll be recorded in the
activity logs of each of the docunments and shall not require
notification of the approving official. The Lead Center
Director's signature on the formal transmttal letter to
NOAA shall constitute authority to update these docunents
with the new cost and schedul e conmtnments. Any changes

ot her than those directed by NOAA shall require the
signature of the appropriate approving official.



22.0

CHANGE LOG

Change

Dat e

Description




23.0 APPENDI X A NASA- NOAA BASI C AGREEMENT

BASI C AGREEMENT BETWEEN THE NATI ONAL AERONAUTI CS AND SPACE
ADM NI STRATI ON AND THE U. S. DEPARTMENT OF COVMERCE
CONCERNI NG COLLABORATI VE PROGRAMS

MEMORANDUM OF AGREEMENT BETWEEN THE NATI ONAL AERONAUTI CS AND
SPACE ADM NI STRATI ON AND THE NATI ONAL OCEANI C AND
ATMOSPHERI C ADM NI STRATI ON OF THE U. S. DEPARTMENT OF
COMVERCE FOR COOPERATI ON | N THE GEOSTATI ONARY OPERATI ONAL
ENVI RONVENTAL SATELLI TE PROGRAM



24.0 APPENDI X B GSFC- MSFC SXI CALI BRATI ON MoU

| NTRA- ACENCY AGREEMENT BETWEEN GEORGE C. MARSHALL SPACE
FLI GAT CENTER ( MSFC), ALABANA 35812
AND
GODDARD SPACE FLI GHT CENTER, GREENBELT, MD 20771
FOR
THE TESTI NG OF THE SOLAR X- RAY | MAGER (SXI') | NSTRUVENT



25.0 APPENDI X C GSFC- KSC MU

MEMORANDUM OF UNDERSTANDI NG BETWEEN GOES PRQJECT, GODDARD
SPACE FLI GHT CENTER
AND
ELV LAUNCH SERVI CES PRQIECT, KENNEDY SPACE CENTER
FOR
GCES- NO PQ LAUNCH SERVI CES GOVERNMENT | NSI GHT / SUPPORT



26.0 APPENDI X D

GOES N-Q MASTER SCHEDULES



APPENDI X D
GLOSSARY

Geosynchronous- Term applied to any equatorial satellite
with an orbital velocity equal to the rotational velocity
of the earth. The geosynchronous altitude is approxi mately
36, 000 km above the earth’s surface. To be geostationary
as well, the satellite nust satisfy the additional
restriction that its orbital inclination be exactly zero
degrees. The net effect is that a geostationary satellite
is virtually notionless with respect to an observer on the
gr ound.

I NR System The | mage Navi gation and Registration (INR)
system conpensates in real tinme for the effect of orbital
nmotion and attitude variation on visible and IR i mages.

| mmage Navi gation-|lmage navigation is the process of
determ ning the coordi nates of each pixel within an i mage
in terns of earth |longitude and latitude; i.e., absolute
poi nting accuracy.

| mmage Registration-lmage registration is the process of
mai nt ai ni ng the coordi nates of each pixel at the sane
earth longitude and | atitude i ndependent of tine; i.e.,
measure of pointing stability.

Wt hin-Frame Registration-Relative navigation error
bet ween any two picture el enents (pixels).

Frame-t o- Frame Regi stration- Maxi mnum peak-t o- peak
navi gation error of the sanme pixel over a specified period
of tinme

Level | Requirenments-Top | evel performance requirenents,
which are few in nunber, approved by Headquarters and are
eventual |y used to assess the success of the m ssion.
(Note: This definition is contained in the GSFC docunent
titled The NASA M ssion Design Process, Prepared by the
NASA Engi neeri ng Managenent Council dated Decenber 1992)

NEDN and NEDT are radi oneter noise figures of nmerit. The
| arger these figures of nmerit are the noisier the
instrunment is. NEDN and NEDT relate the noise in the sanme
units as the scene.



27.0 APPENDI X E CURRENT BUDGET



28.0 APPENDI X F CURRENT MANPOAER PLAN



